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The Japanese Battleship '<Kishima," Sister Ship of the "Katori," Steaming Out to Sea for Her Trial Trip. 




The New Japanese Battleship "Katori" on Her Trial Trip. Contract Speed, 18.5 Knots. 

The "Katori " and the "Kishima" are the two most powerful battleships thus far built. They are armed with four 12-ir.ch. four 10-inch, and twelve 6-inch guns, besides twelve 12-pounders, three 3-pounders, aDd 6 pompons. 

Their armor consists primarily of a 7^-foot belt varying in thickness from 9 itches to 6^ inches and extending 5 feet below the water line. 

THE NEW JAPANESE BATTLESHIPS " KATORI " AND " KISHIMA."— [See page 47.] 
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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
s/iarp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles wi I be paid lor 
at regular space rates. 

RECLAMATION OE MARSH LANDS IN THE SOUTH. 

The agricultural conditions of the coast and tidal 
river lands of South Carolina have been the subject of 
more or less discussion since 1878, at which time a 
report was submitted by a committee of the South 
Carolina Agricultural Society, suggesting certain radi- 
cal changes in their management. Although many of 
the labor complexities then complained of have dis- 
appeared, the problem of the profitable utilization of 
these lands still confronts the proprietors. Mr. Blwood 
Mead, of the United States Department of Agricul- 
ture, has pointed out that the lands which may be 
used for agriculture are of two different classes — 
those of the coastal plain lying above high tide, a 
large portion of which are swampy and unfit for con- 
tinued cultivation except in the most favored locali- 
ties, and the bottom lands bordering the tidal rivers, 
which are unfit for use without the protection of banks 
or levees. Rice grows upon the river lands, and rice 
has long been a staple crop of the South Atlantic 
coast. It is a question, however, whether the plain 
lands may not be able to contribute more to the pros- 
perity of their owners and the State than the more 
celebrated rice lands. 

A strong sentiment has therefore developed in the 
eastern part of the United States for the drainage of 
tidal- and swampy lands, especially in the South 
where large areas of swampy land abound, so infested 
with malaria-breeding mosquitoes that agricultural 
settlement and the successful establishment of manu- 
facturing' enterprises have been all but impossible. 
The irrigation and drainage investigators of the De- 
partment of Agriculture are co-operating with a drain- 
age and sanitary commission appointed by the legisla- 
ture of South Carolina for the purpose of improving 
the health of the communities about Charleston and 
increasing the land values. During the coming year 
plans for the drainage of new areas will be made, the 
work to be carried out by the State Drainage and 
Sanitary Commission with the aid of convict labor. 

South Carolina and Virginia would, perhaps, be most 
benefited if the plans which have been formulated in 
various bills presented to Congress are carried out. 

The surface of the watershed of the streams has 
been so modified by cultivation and especially by the 
removal of the primitive growths of timber and other 
vegetation', that the uniformity of flow in the streams 
found thirty years age cannot be reasonably expected 
in the future. There has been, as a result, a falling 
off of .the total annual rainfall, yet no apparent diminu- 
tion in the maximum daily or monthly rainfalls. The 
flood height of the streams is greater at times, and 
less constant than formerly. The lesson taught by 
these observations are: First, that the diminution of 
annual rainfall does not necessarily lower the height 
of the river flood line, or the consequent height and 
strength of levees required to protect the land, though 
the maximum may not be reached as frequently as 
during periods of greater average rainfall; second, that 
the periods of light annual rainfall have a direct effect 
upon the quantity available at times when it is neces- 
sary to flood the rice. If this volume is too small the 
only water to be had is brackish or salt. 

The South finds itself confronted by this dilemma: 
The growing of rice is too hazardous to be continued 
where there is danger from salt water. On the other 
hand, no other valuable field crop will grow on wet 
land. 

In view of the investigation which was made by the 
Department of Agriculture, the area used for a century 
or more for the growing of rice must be abandoned and 
cultivated for other crops. The chief reason for this 
conclusion is to be found in the fact that the fresh- 
water supply required for flooding has become insuf- 
ficient and uncertain. The use of brackish water and 
inadequate drainage has caused rice blight. No planta- 
tion along either the western or eastern branch of the 
Cooper River has any assurance of a fresh-water supply 



from that stream. In 1904 no less than 2,552 acres 
planted the previous year were abandoned because of 
salt water. In 1905 only 1,115 acres were planted on 
this branch, and 1,222 acres on the east branch, making 
a total of 2,337 acres, and of this acreage 300 were 
watered from reservoirs. Prior to 1904, 2,065 acres had 
been abandoned, so that since 1890 two-thirds of the 
acreage formerly planted on these two branches has 
been abandoned. 

Three things should be done to solve the problem: 
The existing levees must be strengthened; rebuilt, and 
made high enough to withstand floods; the inclosed 
lands must be ditched so that soil water can be re- 
moved to a depth of three feet; pumping plants must 
be installed to remove all such drainage water as can- 
not be removed by gravity through sluices or trunks. 

Ditches can be dug which will drain the soil to a 
depth of fully three feet, making it Arm and suitable 
for the growing of dry land crops and the use of such 
machinery as will be required in their cultivation. 

The improvement of the coastal plain lands, which 
are estimated to include an area of 400,000 acres, only 
50,000 of which are under cultivation, is a matter of 
vital importance. These lands require a gravity drain- 
age and proper cultivation to make them productive. 
The coast lands may be drained as were the mosquito- 
ridden prairie marshes of Illinois and Indiana, now 
among the most productive and fertile areas in the 
land. 

The first benefit to accrue from the drainage of the 
low lands in the Carolinas will be to make them sani- 
tary, free from malaria, and attractive to those who 
contemplate the purchase of farm homes in the Caro- 
lina climate, which is most salubrious. With a gen- 
eral drainage system, which may be easily constructed 
if equitable State drainage laws are enacted, the fur- 
ther drainage of all the lands by means of the more 
elaborate system of under-drainage, which has proved 
so efficient in the improvement of low lands elsewhere, 
can be prosecuted by land owners as desired. These 
lands, when drained, will require but a fraction of 
the artificial fertilizing used on the higher lands, and 
will be in such a condition that a rotation of crops 
suited to the climate may be followed and the fertility 
of the land be maintained. If looked into carefully 
it will be found that the value of commercial fertiliz- 
ers used during two seasons upon the high lands will 
in many cases meet the expense of such a drainage 
system as will be required to make the low lands both 
healthful and productive. 

The entire drainage problem may be put as follows: 

The coastal section of the State must be drained 
before it will be sufficiently healthful to attract thrifty 
and intelligent farmers. This can be done in such a 
way as to make the country sanitary, with the excep- 
tion of the river lands, for $5 per acre, and for high- 
class cultivation for $10 or $15 per acre. The tidal 
river rice lands, which are injured by salt water, 
should be converted into drained fields, and planted in 
upland crops. This may be done at a cost of $15 per 
acre. If this were done on the two branches of the 
Cooper River, that section would be free from malaria 
and the finely-located residences could be occupied dur- 
ing the entire year. 

A State drainage law should be enacted at the next 
legislature, and in the meantime the plans and esti- 
mates for the drainage of a few representative tracts 
should be made and discussed for the information o' 
the public. 



AUTOMOBILE RACING AND TOURING IN FRANCE AND 
AMERICA. 

Two of the main automobile events of the year — the 
French Grand Prix race and the American Glidden 
tour — have attracted the attention of all automobilists. 
Of these two contests, the former, which was held in 
France on June 26 and 27, is the substitute arranged 
by the Automobile Club of France for the Gordon 
Bennett race — unfortunately a rather' sorry substitute 
for an event that had become a classic in automobile 
annals by reason of its six years' dramatic success. 

The rules under which the trophy was contested for, 
provided for an annual international race to be held 
in the country which won the trophy during the year 
previous. Each country was allowed a team of three 
machines, and these were usually selected, in France 
and America at least, by eliminating races of domestic 
machines. Not content with having won four out of 
six races, the French last year demanded a greater pro- 
portion of their machines in the race — a demand un- 
justified by their previous success and decidedly Unfair 
to other nations. Consequently, they returned the 
trophy to the donor and organized the Grand Prix race, 
in which any manufacturer was allowed to enter a 
team of three machines. As a result the event lost its 
international character, although foreign nations were 
not excluded. France and Italy, however, were the 
only countries represented. The rules under which this 
race was run were somewhat different from those used 
heretofore. The race lasted two days, and was run on 
the Sarthe circuit — a triangular course some 62% miles 
in length. Six rounds were made each day by the 



contestants. No repairs or renewals of tires were 
allowed other than those which could be made by the 
driver and his mechanic without outside aid. Accord- 
ing to the rules, the racer was placed in a garage, at 
the end of the first day's run, and could not be touched 
until the start on the following morning. 

The chief result of these regulations was the appear- 
ance of a new detachable rim. Fully-inflated tires 
were carried on extra rims. If a puncture occurred, it 
was only a matter of two or three minutes to remove 
the deflated tire and rim and apply a fresh one. Like 
nearly all high-speed automobile races, the Grand Prix 
was- above all a comparative test of tires. Thus it was 
that a car fitted with the new device was able to win 
over more powerful cars which were dependent upon 
the usual method of repairing tires. A description of 
this rim will be found in the current Supplement. It 
is a very useful device, especially for high-speed 
racing. We hope to see it fitted to some American 
cars in the coming Vanderbilt race. 

Out of thirty-four cars entered in the race, but 
thirty-two started. Of these, nine only were foreign 
cars, six being Italian and three German. The cars 
were started at minute-and-a-half intervals, and one at 
least covered a first round at a rapid rate, the time of 
this French machine being 52 minutes and 19 seconds, 
which is equivalent to a speed of 74 miles per hour. 
Accidents and breakdowns came thick and fast, and 
more cars dropped out during the third round than in 
any other round of the race. One French machine 
overturned while its driver was trying to pass another 
car on a boarded-over portion of the road, due to the 
car's running off the boards and dropping into the 
sand. In some marvelous manner the driver escaped 
with his life, although he was pinned under the steer- 
ing wheel as the car rested on its side. A mechanic 
was thrown twenty yards, but was merely bruised. 
One make of French car was fitted with wire wheels 
having very light spokes. In rounding a corner one 
of the rear wheels collapsed and the car was over- 
turned, but without injuring the driver. Aided by his 
mechanic, he pluckily fitted no less than twenty spokes 
to the wheel and made a fresh start. Leaky radiators, 
cracked cylinders, flattened rims, and broken gear 
' boxes, water pipes, and grease pipes, ended the careers 
of fifteen of the cars before the finish of the first day's 
race. The total, distance of 384.44 miles was cover- 
ed in the remarkable time, in view of the new regula- 
tion requiring the driver to make his own repairs, of 

5 hours, 45 minutes, 30 2-5 seconds, or at an average 
speed of 66% miles an hour. The winner was Szisz 
on a 105-horse-power French Renault car. A Clement- 
Bayard driven by young Clement was second in 

6 hours, 11 minutes, 40 3-5 seconds; while Nazzaro, on 
an Italian Fiat, was third in 6 hours, 26 minutes, and 
53 seconds. The average speed of the second and third 
cars for this half of the race was 62.1 and 59.66 miles 
an hour respectively. 

In the second day's race the competitors started at 
the same intervals at which they arrived the day 
before. Immediately after the start each competitor 
was obliged to fill up his tanks with gasoline and oil. 
The worst accident of the race occurred on this day, 
through the overturning of one of the French cars, 
presumably from the breaking of the frame. The 
frame of a similar car collapsed during the first day 
of the race, and it is supposed that some similar acci- 
dent caused the upset of the car just mentioned. Its 
driver was badly injured, sustaining a broken thigh 
and several fractured ribs. The third of the wire- 
wheeled cars had a steering wheel break, and ran 
off the road just as the other two had done, and one 
other French car, of the same make as the winner, 
overturned during this stage of the race. Szisz had 
maintained his lead throughout the entire second half 
of the race, and when he completed this half in 
6 hours, 28 minutes, 36 3-5 'seconds, there was great 
rejoicing. His total time for the 768.89 miles was 
12 hours, 14 minutes, and 7 seconds, which corresponds 
to an average speed of 62.84 miles an hour. Nazzaro 
finished second, beating Clement by 3 minutes only. 
Their respective times were 12:46:26 2-5 and 12:49: 
46 1-5. These times correspond to average speeds for 
the entire race of 60.2 and 59.9 miles an hour. The 
only team to finish was the one consisting of three 
Brazier cars. One of these took fourth place in 13 
hours and 54 minutes, corresponding to an average 
speed of 51.9 miles an hour. This make of car, -it will 
be remembered, won the Gordon Bennett race both in 
1904 and 1995. These races were notable for steady 
running, although the average speed maintained was 
not great. 

The Grand Prix race has demonstrated the futility 
of attempting to build a car of tremendous power and 
comparatively light weight. Such a machine serves 
merely the grewsome purpose of imperiling its driver's 
life. If these high-speed races must be run — and they 
seem to be a necessity to appease the craving for 
sport — some other method of classification than by 
weight must be devised in the future. Either the pis- 
ton displacement or the cylinder capacity would serve 
as a good standard. At all events, some method should 
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be procured whereby no sacrifice would be entailed for 
lightness. 

The race for the Vanderbilt cup will be run this year 
on Long Island on October 6, and will be the only 
real international race of the year. At least four coun- 
tries — France, Germany, Italy, and America — will be 
represented by five cars each. The rules governing the 
race will be practically the same as heretofore, and the 
course will be nearly the same as that of last year. 

In contrast to the races just mentioned, theiw is now 
being conducted in this country and Canada the third 
annual tour of the American Automobile Association, 
which includes the contest for the Glidden trophy. 
This trophy is awarded annually to the touring car 
which makes the best performance in a 1,000-mile tour. 
Contrary to what was the case last year, the present 
contest is being conducted with some resemblan \ 

reliability run. The cars are required to maKe an 
average speed of nearly 20 miles an hour, and checking 
stations are located every 25 or 30 miles apart. No 
repairs, adjustments, or replenishments are allowed 
in the garage, but these must all be made during the 
cars' running time. While such a rule does very well 
for a high-speed race, in the present instance it tends 
to incite racing. This is not what is desired. Fur- 
thermore, the penalization of all cars that do not pass 
the checkers and arrive each day at the specified times, 
has not had the effect of stopping racing on the part 
of the contestants. This was shown on the first day's 
run of 135 miles from Buffalo to Auburn, New York. 
The contestants invariably reached the vicinity of the 
checking stations a considerable length of time in 
advance. They would then wait until the exact minute 
when they were due before they would pass the 
checker. From the working of this system during the 
first day's run, it would seem that a better way to 
attain uniform speed on the part of the contestants 
would be to oblige them to follow a pacemaker pro- 
vided with an accurate speedometer. This would 
effectually stop all racing, save on the part of cars 
which broke down, and were obliged to make up time, 
if possible. A test of this character should be made 
to give all the information possible to be obtained from 
the actual running of cars under touring conditions. 
Official observers should be provided, and an accurate 
record kept of all stops, breakdowns, repairs, fuel and 
oil' consumption, tire trouble, etc. "With a loss of a 
specified number of points for all such happenings, it 
would be an easy matter to pick out the winning car. 
Besides this there would be considerable valuable infor- 
mation obtained regarding the different makes of cars, 
both domestic and foreign. In the present event but 
five foreign cars figure. While light cars are not ex- 
cluded, they are decidedly in the minority. Almost 
all of the cars are of the four-cylinder type, and there 
is one new six-cylinder model of a type which will 
be marketed next year. 

The result of the first day's run was the disablement 
of three of the cars, owing, it is said, to the roughness 
of the course. One of these broke its rear axle, an- 
other broke a spring, and the third gave out from some 
cause not as yet recorded. One of the steam cars of a 
well-known make was burned, owing to its catching 
fire while the gasoline tank was being filled. This 
accident was no doubt due to gross carelessness, as the 
make of car in question is well known for its reli- 
ability. Of the 69 starters, only 8 were absent at the 
end of the second day's run. Out of 51 contestants, 20 
had perfect scores. 
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AN ELECTRIC EXAMINATION OF EUROPEAN MINERAL 
WATER. 

An electrical method of estimating the proportion of 
mineral matter contained in spring water has been de- 
vised by M. F. Dienert, of Paris, and presented to the 
Academie des Sciences. The subterranean water en- 
counters soluble elements in the soil, and the solubility 
is increased by the presence of carbonic acid. Thus 
carbonate of lime and silica, which are but slightly 
soluble in pure water, are much more so in presence of 
the gas. In a given soil and for a certain pressure of 
carbonic acid gas, the underground waters contain a 
determined proportion of dissolved bodies, and we may 
estimate the average amount by means of the electric 
conductivity, using for this purpose the Kohlrausch 
method, which has already been used here. For several 
years past M. Dienert has been employing this method 
in order to follow the daily variations in the com- 
position of the springs which supply the city of Paris. 
Thus we have a good check upon the variations in the 
mineral matter, and if these are great, we afterward 
seek the causes. The electric method is much more 
sensitive than chemical analysis. In cases where we 
find 50 ohms variation in electrical resistance, this be- 
ing very clearly shown in the Kohlrausch apparatus, 
for the same water chemical analysis gives uncertain 
results, seeing that they fall within the limit of error. 
As an example, we may mention the values of the re- 
sistances of some of the springs which supply the city. 
The Breuil spring, for instance, has had about a uni- 
form value, except in times of freshets, during the last 
three years, and its resistance is maintained very 



closely between 2,695 and 2,720 ohms. The Dhuys 
spring keeps between 2,120 and 2,140 ohms, while the 
Lunain spring lies between 2,350 and 2,375 ohms. Thus 
we find that some springs have a very constant min- 
eral value. It is to be remarked that all these springs 
are. very pure and usually contain colon bacilli when 
their resistance remains constant. Variations of the 
latter may be traced to different causes, such as were 
observed for several years past. These causes are due 
either to changes in the underground condition or again 
to the infiltration of surface water. 

■ » ) # » »■ — 

A KEROSENE-OIL LAMP. 
Experiments with a new lighting system have been 
carried out in Scotland, in which kerosene oil is used. 
The oil is stored in a tank, which is accommodated in 
the base of the standard carrying the lamp. In the 
top of this reservoir is a cylinder filled with com- 
pressed carbonic-acid gas, with a small oil container 
at the bottom holding from one-half to two gallons of 
oil, which automatically flows thereto from the larger 
receptacle. A reducing valve connects the oil con- 
tainer with the carbonic acid gas cylinder, and a fine 
tube leads to the burner, which has a vaporizer con- 
sisting of a jet and an air-mixing chamber, while the 
burner is fitted with an incandescent gas mantle. The 
oil is forced from the oil container to the vaporizer 
through the fine tube by the pressure of the carbonic- 
acid gas. On reaching the vaporizer the oil is con- 
verted into gas and passes through the flame spreader, 
where it combines with the air, and thence to the in- 
candescent mantle. The lamp is economical in con- 
sumption, a light of 200 candle-power being obtained 
for 45 hours with a consumption of one gallon of oil, 
and the light is clear, bright, and of great penetrative 
power. 



INDUSTRIAL ALCOHOL : HOW IT IS MADE AND HOW IT 
IS USED. 

The development of the use of denaturized alcohol 
for industrial purposes has probably reached a higher 
plane in the German Empire than in any other country. ■ 
It took its rise from the fact that Germany is depen- 
dent upon outside sources for its supply of petroleum 
and petroleum products. When the explosive motor 
came into general use for governmental and military 
purposes, the German government realized that in case 
of war it might be shut off from these sources of sup- 
ply, and that, therefore, it was advisable to procure a 
substitute for the mineral hydrocarbon fuel. With' 
the active co-operation of the German Emperor, the 
growth of the alcohol industry for commercial pur- 
poses was both rapid and widespread. The govern- 
ment encouraged the invention and manufacture of 
alcohol motors for stationary and automobile purposes, 
of illuminating devices, cooking utensils, and other 
apparatus employing alcohol as a fuel. Extensive laws 
regulate the production and use of denaturized alcohol, 
and for several years it could be obtained in large 
quantities and at low cost. Unfortunately, the alcohol 
industry in Germany to-day has gradually come under 
the control of a trust and, in consequence, the prices 
have risen so rapidly that many of the benefits aris- 
ing from the untaxed alcohol system have been lost. 
In France, England, Austria, Belgium, and other coun- 
tries, the use of denaturized alcohol is extensive and 
it is employed in thriving and valuable industries, 
regulated by wise laws to safeguard the public and to 
prevent fraud. The passage of the free-alcohol bill in 
this country promises much good, and as very little is 
known regarding the subject on this side of the Atlan- 
tic, we must draw from the knowledge of the Euro- 
pean manufacturers and users for information upon 
the product. 

During the height of the interest aroused among 
the public in the earlier phases of the denaturized 
alcohol propaganda in Germany, the press of many 
countries was full of accounts concerning the sources 
from which alcohol might be derived, and an appa- 
rently authentic account was at one time circulated, 
in which it was stated that large quantities were pro ; 
duced from such substances as peat and garbage. It 
appears, however, that alcohol is not made on an in- 
dustrial scale in Germany from peat or from garbage 
of any kind. Aside from the small amount that is 
produced for drinking and medicinal purposes from 
prunes, grapes, cherries, and other fruits, the great 
sources of alcohol for industrial and other uses are 
potatoes, grain, and the molasses derived as a sec- 
ondary product from the manufacture of beet sugar. 
The crude molasses left as a refuse product of the raw 
beet-sugar manufacture contains from 40 to 50 per 
cent of sugar which cannot be crystallized, and this 
can also be utilized as a material for the production 
of alcohol. The spirits distilled from grain and mo- 
lasses and the small quantities made from cherries, 
grape-must, plums, etc., are used mainly for drinking 
and the manufacture of medicines, perfumes, vinegar, 
and various other food preparations. The great source 
of industrial alcohol is from potatoes, and it is used 
for heating, lighting, and motor purposes, and for a 



vast number of applications in chemical and industrial 
manufactures. An interesting consular report from 
Maracaibo states that successful attempts have re- 
cently been made to produce alcohol from the hitherto 
useless bulb or husk inclosing the coffee bean. Should 
this report prove true, the alcohol industry will have 
received a new. and vast source of supply, which will 
prove of great value, especially in coffee-growing coun- 
tries. 

Alcohol may be produced from substances containing 
sugar, or from those containing starch which may be 
converted into sugar. It may be similarly derived from 
cellulose, for instance, in the destructive distillation 
of wood, which results in the production of wood alco- 
hol and various other substances. It can be obtained 
by distillation or by fermentation, but usually results 
from a combination of both. In making spirit from 
beets, sulphuric acid is used during the fermentative 
process, which is effected by adding yeast to the wort. 
The latter is the result of a process of saccharifying 
the starch in the substance undergoing distillation. 
The alcohol results from the decomposition of sugar, 
which by the process of fermentation is resolved inta 
carbonic acid and alcohol. Sugar is, therefore, the 
direct source of alcohol, and for this reason sweet 
vegetables and fruits may be converted into spirits. 
The starch is readily converted into sugar by means 
of the substance called diastase, which is found in malt 
and in germinating seeds generally. It is for this 
reason that starchy vegetables, such as potatoes, as 
well as sweet vegetables, may be used in the manufac- 
ture of spirits. In using starchy vegetables, however, 
the intermediate process mentioned above of sacchari- 
fying the starch, technically known as mashing, is 
necessary. This consists in mixing the raw grain, or 
other substance, properly ground, with malt and with 
water at a temperature of about 150 deg. F. In using 
potatoes these are usually steamed before the malt is 
applied, for they contain a much smaller proportion 
of starch than the cereals, and by steaming the starch 
cells are thoroughly broken and the starch is reduced 
to a conditio) in which it is easily acted upon. The 
saccharine infusion resulting from the mashing is that' 
technically known as the wort. 

The fermentation is effected by adding either brew- 
er's or compressed yeast to the wort, or to a saccharine 
liquid obtained from molasses, beets, or other sugar- 
producing fruits or vegetables. The fermentation pro- 
cess is carried to its furthest limit in order to produce 
the greatest amount of alcohol, and the liquid thus 
prepared for distillation is technically known as the 
wash. The still is the apparatus in which the wash is 
reduced to vapor and then condensed. Essentially and 
in its oldest form, the still consists of a copper vessel 
provided with a closed head and connected with a 
spiral tube called the worm. The latter is cooled by 
means of circulating water or refrigeration, and when 
the heat is applied at the still the spirit begins to rise 
in vapor along with more or less steam, and passes 
through the worm, where it becomes condensed by the 
cold, and trickles down into the receiver. The product 
of the first distillation is impure, and redistillation at 
a lower temperature is necessary to deprive it of the 
water and of the oils which have passed with the alco- 
hol. To-day, by means of fractional stills the process 
has been greatly improved, and the alcohol may be 
obtained cheaply and of a high grade. 

The industrial uses of alcohol are many and varied, 
as was demonstrated by an exhibition in Germany a 
few years ago, which was devoted exclusively to alco- 
hol, its production and its uses for industrial purposes. 
While the general use of alcohol for industrial pur- 
poses, heating, lighting, and a vast range of chemi- 
cal and other manufacturing purposes has steadily 
increased in Germany, the percentage of the whole 
product that is used for motor purposes is relatively 
small and, so far from increasing, is said to be rather 
diminishing, though to just what extent it would be 
difficult to prove. A few Germans, from patriotic mo- 
tives, use alcohol for driving automobiles, freight 
wagons, motor boats, and farming machinery. It has 
been found by elaborate tests that the economy of 
alcohol as a fuel for gas motors is largely increased 
by its being carbureted through admixture with a 
certain percentage of benzole or other product of min- 
eral oil. For a time it was believed that this admix- 
ture of benzole could not be safely carried, beyond 20 
per cent, but more recent experience has; gljo-wn that a 
mixture of equal parts of alcohol and benzole, can be 
used, especially in large motors, with entire safety 
and economical results. For automobile purposes the 
usual proportion is now about 30 per cent of benzole 
or gasoline, but at the previous cost of alcohol it could 
not compete on the score of economy with mineral 
hydrocarbons in a country where they were either pro- 
duced or imported free of duty. 

The industrial applications of alcohol are numerous; 
the chemical industries lead. Of these, the manufac- 
ture of vinegar from alcohol and acetic acid is one of 
the most important. This industry is mainly the 
growth of the period since 1887, and its extent may be 
(Continued on page 46.) 
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AN ADVANCE IK STEAM ENGINE DESIGN. 

In meeting the invasion of the power field by new 
prime movers and long-distance electrical transmission 
of water power, the steam engine has held its own, and 
has even increased its field of usefulness by rapid im- 
provement in both efficiency and simplicity. One of 
the best examples of this new era of progress in steam 
engineering is the new Atlas four-valve engine manu- 
factured by the Atlas Engine Works, of Indianapolis. 

In the effort to produce an engine that would be 
simple, durable, and highly economical of steam, the 



revolutions per minute according to the size of cylin- 
der and length of stroke, and the engine finds its field 
of usefulness limited only by its speed limits. 




THE FOUR-VALVE ENGINE CYLINDER. 



Atlas designer has turned for economy to the Corliss 
principle of separate, semi-rotating valves for inlet 
and exhaust, and has improved on the Corliss economy 
by placing the valves directly in the cylinder heads, 
thus giving the shortest possible steam passages, the 
least possible condensation, and the lowest clearance, 
while he has lost but little of the economy by stripping 
the gear of all such complications as dash-pots, wrist- 
plates, governor cams, crab-hooks, and rocker-arms 
with their offsets and lost motion. A shaft governor 
is used, and the two steam valves are operated by one 
rod directly from an eccentric, which is a part of this 
shaft governor. 

The two exhaust valves are operated by a rod from 
an eccentric which is keyed to the shaft. The oper- 
ation is thus as thoroughly simple as that of the 
slide-valve engine, and experience has shown that it 
is no more likely to get out of order, and requires no 
more expensive attendance, than does the ordinary 
automatic single-valve engine. 

Exhaust valves have always been operated in this 
way on the Corliss, and it has been demonstrated by 
the Atlas that with a shaft governor that is just right 
and correctly proportioned valves and ports, backed 
by the nicest accuracy of workmanship, a cut-off prac- 
tically as precise and a regulation as close, can be had 
with this simple four-valve construction as with the 
delicate and complicated mechanism of dash-pots and 
releasing gear that is essential to the Corliss. 

The engine has removable journals and is built in 
sizes varying from ten-inch to twenty-six-inch cylin- 
ders, in both self-contained and side-crank forms of 
transmission, with splash or sight-feed oiling systems. 
The speed range recommended runs from 125 to 250 



AN IMPROVED LIGHT-WEIGHT IGNITION STORAGE 
BATTERY. 

Our illustration shows the general appearance of a 
new light-weight ignition cell put up in celluloid jars 
by the Muller Porous Plate Accumulator Company, 
205 West 41st Street, this city. The battery illustrat- 
ed consists of three 5-plate cells having a capacity of 
25 ampere-hours, and furnishing a total of 6 volts. 
The cells and containing case complete weigh only 12 
pounds, which is extremely light for a battery of this 
voltage and capacity. The battery shown was con- 
structed especially for use on a flying machine, but 
the greatest sphere of usefulness for cells of this kind 
is on automobiles. Not only are these batteries of 
about half the weight for the same capacity of cells 
used heretofore, but the plates are constructed after 
a special process which gives them great porosity and 
a long life. They can be charged and discharged a 
large number of times, and at a high rate, without in- 
jury, and, what is more important with an ignition cell, 
they can be left standing in a discharged condition 
for a long time without any loss of capacity. In other 
words, abuse of this character, which would complete- 
ly ruin some of the light-weigl l+ foreign ignition cells, 
will cause no perceptible difference in the efficiency of 
this improved battery. The capacity, unlike that of 
most ignition accumulators, is fully equal to the 
rating. 

Two 50-ampere-hour cells giving 4 volts, for example, 
weigh only 16 pounds, and yet they will be found suffi- 
cient to run a four-cylinder car at least 1,200 miles. 
Comparing these figures with those of other ignition 
cells, it will be seen that, durability aside, the battery 
is a decided advance over what has been done before 
as regards light weight. 

♦ < # » ♦ 



A NEW ADJUSTABLE FLOAT-FEED CARBURETER FOR 
USE WITH GASOLINE OR ALCOHOL. 

The accompanying cut gives a longitudinal section 
of a new adjustable carbureter, which has a novel 
feature in the form of a coil spring, that acts as a 
throttle in connection with a slightly movable needle 
valve placed in the spraying nozzle. As can be read- 
ily seen, the mixing chamber of the carbureter is lo- 
cated in the center of the float-feed chamber. The 
main air supply enters through the pipe, J, placed 
below a spider, K, that surrounds the spraying nozzle. 
J is threaded in the bottom of the float chamber, so 
that it can be screwed up and made to raise the spider, 
K, to a greater height, if necessary. Above the throttle 
spring, L, there is placed a slidable piston, which ex- 
tends upward and ends in a flanged top above the car- 
bureter. This piston is bored out in the center, to al- 
low of the passage of the mixture from the interior 
of the spring, L, through to the chamber, P, and con- 
necting pipe, Q, which leads to the inlet pipe of the 
motor. Passing downward through this piston, and 
terminating in the spraying nozzle, 7, is a needle valve, 
8, for regulating the quantity of fuel drawn from the 
spraying nozzle. This valve is supported upon two 
coiled springs that surround studs, S 2 , in the flange 
on its top. An eccentric, R, mounted 
between two cams, N, on a shaft, 17, 
above the piston and needle valve, 
is used to control the movement of the 
latter. The throw of this eccentric is 
varied by a thumb screw, T, and is 
very slight. A lever, V, on the shaft, 
D, rotates the cams and eccentric, thus 
depressing both the piston, 0, and the 
needle valve, 8, at the same time, and 
in a given ratio. As O descends it 
compresses the spring, L, closing to- 
gether the large top coils first and the 
stiffer bottom coils (which are farther 
apart) last, if it is fully compressed. 
The result is that, as the needle valve 
is closed down, the passage of the air 
around it is made smaller, thus in- 
creasing the suction and causing the 
ratio of air and fuel to be kept constant. 
The result is that the engine can be 
throttled down to a great extent, or 
speeded up as high as possible with a 
practically perfect mixture throughout 
the entire range. There is no possible 
chance of the carbureter getting out of 
order from the weakening of the spring, 
as the action of the latter is not de- 
pended upon to control the mixture. 
The carbureter is, consequently, not 
automatic in the ordinary sense of the 
term, but it is far simpler and surer in 
its action than any of the automatic 
carbureters that have so far been pro- 
SECTIONAL VIEW OF FOUR-VALVE ENGINE CYLINDER. duced. When once the needle valve and 




throttle spring have been set to produce the proper 
mixture, there is no chance of their being disturbed. 

The circular cork float, D, is suspended by a flex- 
ible wire link from the lever, E, pivoted on the bot- 
tom of the plunger, F, which is pressed upward in a 
tube, (?, by means of a small spring, F 1 . By pressing 
down on cap, F 3 , this plunger, F, can be depressed 
and made to carry with it the lever, E. The small 
plunger above E, which holds the ball valve in place, 
is thus allowed to drop, the valve opens, and the float 
chamber tends to fill, thus flooding the carbureter at 
the spraying nozzle. The adjustment of the fuel level 
within the nozzle is obtained by raising or lowering 
the plunger, F. This raises or lowers the fulcrum of 




IMPROVED LIGHT-WEIGHT IGNITION STORAGE CELLS. 

Voltage, B. Ampere-hours, 25. Weight, 12 pounds. 

lever, E, and changes the point at Which the float 
closes the ball valve. The float chamber, C, is screw- 
ed on to the pipe which forms the mixing chamber of 
the carbureter, and its cover, C 1 , is locked in place by 
the jam nut, Y. The gasoline connection is made 
at A, and the chamber may be drained by unscrewing 
the cap 1. Z Z are retaining screws for the top of 
the carbureter, for the purpose of enabling the same 
to be placed at any desired horizontal angle to the 
body portion. The cams and eccentric are incased by 
cover, W, which is held in place by the steel spring, X. 
In a recent demonstration of this carbureter made 
before our Automobile Editor, the inventor, Mr. B. F. 
Walker, of Bridgeport, Conn., started the engine cold 
on wood alcohol. To do this it was necessary to prime 
the engine with a few squirts of the alcohol, but 
after it had run a few moments it could be stopped 
and started without priming. A single-cylinder 
runabout fitted with a 4% by 6-inch engine was found 
to show considerably more speed when run on wood 
alcohol in place of gasoline. The combustion was very 
good, there being but little odor from the exhaust. 
One of these carbureters is, we understand, being 
used on an Oldsmobile touring car in the Glidden tour, 
and it will be interesting to compare the results ob- 
tained with it as to fuel consumption with those ob- 
tained with the carbureter ordinarily used. The abil- 
ity to start the engine, when cold, with wood alcohol 
augurs well for the use of the carbureter in connec- 
tion with grain alcohol when the new law allowing 
the use of the latter goes into effect. The demonstra- 
tion also shows that this design of carbureter is very 
effective in producing an intimate mixture. 




bssssssssa c' 1 



A NEW ADJUSTABLE FLOAT-FEED CARBURETER FOR 
USE WITH GASOLINE OR ALCOHOL. 



July zt, 1906. 



THE ENLARGEMENT OF THE EEIE CANAL. 

BY DAY ALLEN WILLEY. 

The enlargement of the Erie Canal into the New 
York barge canal, as it is termed, will give an unusual 
opportunity to test the power and capacity of American 
excavating machinery, owing to the varied character 
of the work. It is unnecessary to say that the enlarge- 
ment is on such an elaborate scale that the present 
canal will practically be reconstructed where it can. 
be utilized, while a considerable mileage of the new 
waterway will be excavated over a different route. 

The portion of New York State through which the 
western division of the Erie passes is as different in 
topography from the eastern portion as the Culebra 
cut on the Panama Canal differs from the low, flat 
country at its terminals. When the original channel 
was constructed, one of the most difficult engineering 
problems to overcome was the descent from the level 
of the Mohawk River to the level of the Hudson — a fall 
of over 120 feet. This was overcome by a series of 
sixteen locks, which will be replaced by three, each 
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extends over the levee or spoil bank, the lower end 
reaching beneath the arc described by the shovel arm. 
On the incline are tram cars, which are drawn along 
the rails by an endless cable passing around sheaves 
mounted at the extremities of the incline. The cable- 
way is operated by a stationary steam engine mounted 
on the lower part of the tipple. As fast as a car 
is filled by the shovel, it is pulled to the other end 
of the incline, where by means of a tripper it is auto- 
matically emptied, when it is returned to the excava- 
tion. The tipple may be provided with parallel tracks, 
so that an empty car can be run back and filled while 
a loaded car is hauled up to be dumped. The tipple 
is mounted on trucks, which in turn rest upon heavy 
rails.. The engine can be utilized to move it along 
this track as the excavation progresses, the principle 
employed being the same as that utilized in the bridge 
tramway plants in service for unloading ore vessels on 
Lake Erie. 

A more elaborate design for removing and depositing 
the excavated material is about to be placed in service 
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a combination of excavator and conveyor, and travels 
along a track on the bank beside the canal prism. The 
excavator consists of a series of heavy steel scoops 
passing around an arm of steel framework by means 
of an endless chain. This arm is composed of sections, 
so that it can be adjusted closely to the formation of 
the surface, while it can be lifted clear of the ground 
by a second arm, which is raised or lowered by chains. 
As the earth is taken from the ditch by the scoops, 
it is carried inward and dumped upon another con- 
veyor, which moves in the opposite direction and out 
upon another arm projecting from the other side of 
the machine. The end of the latter arm is held in 
position over the bank upon which the material is 
piled, as shown in the illustration. The capacity of 
the Lubecker at present in service is about 1,000 cubic 
yards in a day of ten hours. 

An idea of the enormous amount of excavation re- 
quired to complete the barge canal can be gained, when 
it is stated that although the distance covered by 
Contract No. 4 is but 4.83 miles, the material to be 





Embankment Thrown Up by Mechanical Excavator. 



Excavation Partly Completed on Eastern Division. 





Lubecker Excavating Machine Used on the Eastern Division. 



Incline Tipple in Course of Construction. 





New Design of Elevated Tramway for Handling Material in Connection with Dredge. General View of Excavation, Showing Deep Cut Near Rochester. 
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having a lift of about 40 feet. Along the eastern divi- 
sion a very large amount of rock cutting will be neces- 
sitated, but on these contracts the steam shovel will 
also be essential, while much excavation through the 
swamp lands along the route will be performed by suc- 
tion and probably dipper dredges. 

Already some interesting machinery has been in- 
stalled, especially on Contract No. 6 between Rochester 
and Buffalo and on Contract No. 4 on the eastern divi- 
sion. Enough work has been thus far performed to 
give some conception of the great size of the excava- 
tion required. While western New York is compara- 
tively level when contrasted with the Mohawk Valley, 
the country is rolling in character, necessitating sev- 
eral deep cuts on the contract referred to. Up to the 
present the digging has been performed chiefly by steam 
shovels equipped with toothed bucket scoops holding 
from two to five cubic yards. For removing the mate- 
rial as it is taken from the prism, several methods 
have been employed. One of these on Contract No. 6 
Is an incline tipple. As the illustrations show, it con- 
sists of an elevated tramway, the upper end of which 



on the work between Rochester and Buffalo. It is also 
utilized in connection with a powerful steam shovel, 
and includes an elevated tramway supported by towers 
also mounted upon movable trucks. Along the tram- 
way passes a single or a series of buckets, which are 
filled by being lowered under the arm of the shovel 
and its scoop emptied into them. The receptacles are 
then hoisted to the level of the tramway, hauled by 
trolley and cable to the levee or spoil bank, and low- 
ered and emptied. By this method the deposit of the 
material can be better controlled, and if it is utilized 
in the foundation of the canal bank, the piling can be 
done more accurately. With a conveyor of this type 
both banks of the canal can be built up simultaneously 
if it is constructed in the prism. Arms or aprons can 
be projected from each end completely covering the 
area of the bank. The steam shovel can be installed 
on a track laid in the ditch between the towers of 
the tramway, and serve it equally as well as if placed 
at one end, as shown in the illustration. 

On Contract No. 4, for working on soft material the 
Lubecker excavator has been placed in service. It is 



removed from it aggregates 2,228,000 cubic yards — 
enough to .keep five steam shovels of 2,000 yards daily 
capacity employed for oyer six months, estimating a 
working day at ten hours. As already stated, however, 
not a little of the work has been in very hard founda- 
tion. West of Rochester cuts have been made through 
what appeared to be solid rock strata. Much of this 
is soft enough to be taken out by the steam shovels 
without the use of explosives. 

But when one thinks what the canal will become 
wlien the task is completed, it may seem worth while. 
The fact is that the State of New York will have the 
largest artificial waterway for navigation in the world 
with one exception, considering the length as well as 
breadth and depth. It is unnecessary to say that many 
canals are broader and deeper, but none equal the Erie, 
which is the main section of New York's canal system, 
in length. In considering the enlargement, two 
branches of the Erie are frequently overlooked, but the 
appropriation of $101,000,000 is intended to cover the 
cost of improving these as well. They comprise the 
Oswego Canal, 38 miles long, extending from Onon« 
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daga Lake near Syracuse to Lake Ontario at Oswego; 
and the Champlain, 66 miles long, which furnishes a 
navigable waterway from the upper Hudson near Troy 
to Lake Champlain. Each may be called a branch of 
the Erie for the reason that boats passing through the 
Oswego Canal enter the main channel by way of Onon- 
daga Lake, while boats from Lake Champlain bound 
southward and westward enter the Erie near the south- 
ern terminus of the Champlain Canal. The value of 
these branches is indicated by the fact that they fur- 
nish the interior of New York State its only water 
connection with Lake Ontario and the St. Lawrence 
River; and are the means of considerably swelling the 
traffic of the main canal, since they "also give it a con- 
nection by water with Canada.' ' s '. : 

The main canal and branches will be of uniform 
depth and breadth on the. bottom.- > 'Vessels- drawing 
11% feet of water can -pass : from_ one grid to the .other 
of the system, while the width ;&i 'the' bottom will be 
at least 75 feet. Generally speaking, this means that 
the main canal will ,be .: enlarged /to about four times 
its present transportation- capacity; At present the 
depth ranges from 7 to 9 feet, about one-third of the 
waterway being of the latter depth, to which it was 
excavated by the expenditure of $9,000,000 appropri- 
ated for this purpose in 1894. When the historic 
"Seneca Chief," the first boat to carry freight and 
passengers upon it, made the trip from Buffalo to 
Albany, the canal was but 28 feet in width on the 
bottom, 70 feet on the surface, while its average depth 
was not over 4 feet. The demands of commerce so 
crowded it with traffic, that only ten years later the 
New York legislature authorized the enlargement 
which approximately represents the dimensions of the 
canal prior to the enlargement of 1895 — -a work which 
was not completed until 1862. 

The barge of the future, however, will have a cargo 
capacity of 33 1-3 times the original craft, 22 2-3 times 
the boats of the period between 1830 and 1850, ten 
times those in service between 1850 and 1862, and four 
times as great as the average boat in present use* 
What is perhaps more significant, however, is the 
extent of the cargoes which can be shipped at one time 
by a fleet of tows of the new boats. The majority 
of the towing vessels are intended as cargo carriers, 
but provided with engines sufficiently powerful to pull 
from two to three boats in addition, moving at a rate 
of from 4 to 6 miles an hour. Thus from 12,000 to 
15,000 bushels of wheat can now be transported from 
Buffalo to New York at a single shipment if desired. 
The present plan will probably be followed in making 
up tows for convenience and economy. This means 
that a single series of barges will carry enough grain 
to load an ocean steamship of 4,000 tons capacity. 
A; very large fleet of vessels of this kind is plying 
across the Atlantic in the so-called "tramp" service, for 
it has been demonstrated that they can be constructed 
and equipped with engines which make them among 
the most economical freight carriers in the world. 
A single barge of the new type will carry sufficient 
cargo to fill the hold of many of the three-masted 
schooners in the American coasting trade, while a tow 
of four would be sufficient to load the largest square- 
rigged sailing vessel which plies out of New York. 
If one of the newer transatlantic steamships, which 
have been especially designed for carrying freight, 
were to be chartered to take wheat, for instance, ex- 
clusively, a flotilla of twenty-five of these canal boats 
would be sufficient to complete her cargo, or six tows, 
while two or three barges would carry enough grain 
to | fill the cargo space which is devoted to this cereal 
on, the ordinary Atlantic liner; 

The cost of transportation of wheat on- the present 
canal averages 87 cents a ton, or 1.9 mills per ton per 
mile — a little less than a fifth of a cent. Upon this 
and other statistics a calculation has been made that 
when the proposed improvement is completed, the 
maximum cost of transportation will be 26 cents a ton, 
or 0.52 of a mill per ton per mile. In other words, 
the improvement will cut down the cost of transporta- 
tion to nearly 25 per cent of the average rate at pres- 
ent based on the ton mile. Contrasting this with the 
cost of railroad transportation, an idea can be gained 
of the competition which the enlarged waterway will 
offer land transportation routes. The reports of the 
principal railroad lines running out of Buffalo show 
that the average cost of carrying wheat is about 6 mills 
per ton per mile — three times as much as the present 
canal rate, and nearly twelve times as much as the 
rate on the enlarged canal. In other words, one of 
the newer canal barges wOuld carry a cargo equal to 
a train of fifty cars at the same cost of hauling five 
with the locomotive. 



The paramount object in the culture of the grape in 
most parts of the world has been the obtaining of 
wine. The extent of this will be surprising and hard- 
ly believed by those not acquainted with the statis- 
tics. Thus, for instance, there are annually produced 
on the globe over 4,000,000,000 gallons of wine. Of 
this amount, the United States produces only about 
50,000,000 gallons. 
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INDUSTRIAL ALCOHOL : HOW IT IS MADE AND HOW IT 
IS USED. 

{Continued from page 43.) 
estimated from the fact that there is consumed in 
Germany annually for the manufacture of vinegar 
16,000,000 liters (4,224,000 gallons) of alcohol. The 
oldest application is in cooking. In the new alcohol 
cooking lamps, some of which are regulatable, the alco- 
hol is gasified before burning. In some the Bunsen 
principle is used; the alcohol before burning passing 
through a tube where it entrains with it the necessary 
quantity of air. For cooking purposes alcohol has 
great advantages; it is cleanly in application and in- 
stantly at disposal. There are also alcohol heating 
stoves, but they are as yet too dear to come into gen' 
eral use. For lighting, alcohol has only recently 
been used. The first incandescent alcohol lamp dates 
from 1895, but was not successful. The Auer lamp is 
better. It gives 60 to 62 candle-power and burns per 
hour about 13 quarts of alcohol, but has the disadvan- 
tage of requiring a permanent gasifying flame. The 
Helft lamps do their gasifying without a special flame, 
and if kept clean and in good condition give no trou- 
ble. The cost of light is 30 per cent cheaper than with 
petroleum. There is, however, this objection, that it 
takes 1 to 1% minutes to get the flame going. Other 
excellent lamps adapted for the use of alcohol are in 
operation in Germany to-day, such as the Phoebus and 
the "Bogenlicht." 

The use of alcohol for motors is recent. Experi- 
ments by Prof. Ernst Meyer show that the alcohol 
motor has a thermic efficiency of 39% per cent, a result 
excelled only by the Diesel among motors using liquid 
fuel. The reason for this is that alcohol, containing 
as it does 8 to 9 per cent of water, permits a high 
grade of compression, without danger of premature 
ignition. As alcohol is not so rich in carbon as petro- 
leum and benzine, it burns more cleanly. Prof. Meyer 
obtained from a motor of 20 effective horse-power a 
consumption as low as 8.8 pounds of 90 per cent alco- 
hol with full load. Per horse-power per hour this cost 
is one cent; and the alcohol, giving only 5,600 heat 
units, was compared with petroleum, which gives 
10,000 to 11,000. An important advantage of alcohol, 
which applies specially to its use in motor carriages 
and in engines for operating creameries and small 
manufacturing plants in premises adjacent to dwell- 
ings, is its absolute cleanliness and freedom from the 
mephitic odors which render hydrocarbon engines so 
offensive to many people. 

The following list of the industrial uses of alcohol 
in England must be regarded rather as indicative than 
comprehensive, since the spirit is now used in a very 
great variety of ways in the numerous industries: 
Artificial lubricants, furniture polish, finish, varnish, 
lacquers, enamels, celluloid, zylonite, gunpowders, ani- 
line colors, dyeing and preparation of colors, dissolv- 
ing resins for hat makers, collodion, goldbeaters' skin, 
filling spirit levels, floating mariner's compass, extract- 
ing vegetable alkaloids, making vegetable extracts 
(dry), manufacture of transparent soap, quick-drying 
paints, preserving objects of natural history, chemical 
and anatomical research, sulphuric ether, chloral 
hydrate, chloroform, fulminating powder, liniments of 
soap, compound camphor, aconite and belladonna, 
hypersperm oil, etc. 

For industrial purposes, and to render alcohol im- 
possible of consumption as a beverage, the spirit may 
be either methylated or denaturized. Methylated 
means the addition of wood alcohol (methyl alcohol) 
to the spirit (ethyl alcohol). Wood alcohol is a poison- 
ous substance, and at the same time possesses an ex- 
tremely disagreeable taste, which renders it impotable. 
The denaturization of alcohol signifies the addition of 
such substances other than, or together with, wood 
alcohol, which render the ethyl alcohol unfit for use 
as a drink. The following are some German methods 
of rendering alcohol impotable: 

I. Complete denaturization is accomplished by the 
addition to every 100 liters (equal to 26% gallons) of 
spirits: 

(a) Two and one-half liters of the "standard de- 
naturizer," made of 4 parts of wood alcohol, 1 part of 
pyridin (a nitrogenous base obtained by distilling bone 
oil or coal tar), with the addition of 50 grammes to 
each liter of oil of lavender or rosemary. 

(&) One and one-fourth liters of the above "stan- 
dard" and 2 liters of benzole with every 100 liters of 
alcohol. 

Of alcohol thus completely denaturized there was 
used in Germany, during the campaign year 1903-4, 
931,406 hectoliters denaturized by process (a), as de- 
scribed above, and 52,764 hectoliters which had been 
denaturized by process (&). This made a total of 
26,080,505 gallons of wholly denaturized spirits used 
during the year for heating, lighting, and various pro- 
cesses of manufacture. 

II. Incomplete denaturization — i.e., sufficient to pre- 
vent alcohol from being drunk, but not to disqualify 
it from use for various special purposes, for which the 
wholly denaturized spirits would be unavailable — is 
accomplished by several methods as follows, the quan- 
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tity and nature of each substance given being the pre- 
scribed dose for each 100 liters (26%. gallons) of 
spirits: 

(c) Five liters of wood alcohol or one-half liter o.t 
pyridin. 

(d) Twenty liters of solution of shellac, containing 

1 part gum to 2 parts alcohol of 90 per cent purity. 
Alcohol for the manufacture of celluloid and pegamoid 
is denaturized. 

. (e) By the addition of 1 kilogramme of camphor or 

2 liters of oil of turpentine or one-half liter benzole to 
each 100 liters of spirits. Alcohol to be used in the 
manufacture of ethers, aldehyde, agarcin, white lead, 
bromo-silver gelatins, photographic papers and plates, 
electrode plates, collodion, salicylic acid and salts, ani- 
line chemistry, and a great number of other purposes, 
is denaturized by the addition of — • 

(f) Ten liters sulphuric ether, or 1 liter of benzole, 
or one-half liter oil of turpentine, or 0.025 liter of ani- 
mal oil. 

For the manufacture of varnishes and inks alcohol 
is denaturized by the addition of oil of turpentine or 
animal oil, and for the production of soda soaps by the 
addition of 1 kilogramme of castor oil. Alcohol for 
the production of lanolin is prepared by adding 5 liters 
of benzine to each hectoliter of spirits. 

The whole amount of incompletely denaturized alco- 
hol of the several grades above described which was 
consumed in Germany last year was 385,946 hectoliters, 
equal to 10,227,569 gallons. In addition to all the fore- 
going, 21,779 hectoliters of alcohol were used duty free 
and without denaturization of any kind for govern- 
mental or public purposes, such as hospitals, govern- 
ment laboratories, and for the manufacture of ful- 
minates and smokeless powder. 



Testing the Size and Heat of High-Tension and 
Low-Tension Ignition Sparks. 

In a recently published article on ignition systems 
for gasoline engines, that well-known expert, Mr. 
Charles E. Duryea, gives the following interesting test 
for showing the efficiency of the contact and jump 
spark. It is a fact that with the contact or make-and- 
break spark a much smaller lead is required with any 
engine than must be used if the engine is equipped 
with the jump spark. The reason for this becomes ap- 
parent after one has made the experiment described by 
Mr. Duryea. 

"Pass a strip of paper between the pointy of a jump 
spark plug and the paper will be perforated by the 
sparks, leaving a line of minute holes. To get the 
actual size of the spark in the cylinder the points 
should be separated % inch or more, for it is well 
known that the compressed air is an insulator, and 
that engines which frequently miss on full charges 
will fire regularly when throttled, thus proving that 
there is a larger and better spark when there is no 
compression. 

"To test the make-and-break spark in a similar man- 
ner, connect one wire from such a system to a piece 
of sheet metal on which is placed a sheet of thin paper, 
preferably held about 1/32 inch above the metal. Con- 
nect the other wire to a common pin and push the 
latter through the paper. Then pull the pin away 
quickly. A large spark will follow, burning a hole 
through the paper, frequently % inch in diameter. 
Compare the area of this hole with that of the minute 
perforation made by the jump spark, remembering that 
the make-and-break spark is also longer, and it will 
be seen that the volume and heat of the make-and-break 
spark is much larger, on which account it will fire a 
less perfect mixture." 



The Current Supplement. 

The current Supplement, No. 1594, contains an un- 
usual number of striking articles and papers. Among 
the more important may be mentioned the splendid 
address of Mr. S. S. Wheeler on Engineering Honor. 
Mr. John M. Thomson's paper on the Chemistry of 
Artists' Colors in Relation to their Composition and 
Permanency is concluded. The last installment of Mr. 
Dugald Clerk's paper on Internal-Combustion Motors 
is likewise published. Probably few people ever stop 
to think what a wonderful organ a bird's bill really is. 
Mr. B. S. Bowdish, in an instructive and pleasantly- 
written article, explains the various functions which 
the bills of different birds must perform. A valveless 
air pump is described by the Berlin Correspondent of 
the Scientific American. Atmospheric electricity in 
trees is the subject of an exhaustive paper. 

♦ « m > ♦ 

The specific gravity of non-conducting materials is 
in many cases of vital importance. For marine work, 
especially, take, for instance, a steamer of the size of 
the "Teutonic," of the White Star Line, the difference 
in weight of the covering applied, which was of low 
specific gravity, effected a saving of over 100 tons in 
weight. If the work had been done with high specific 
gravity material, says Mr. Ashby W. Warner in a paper 
on "Non-conducting Work," read before the Cleveland 
Institute of Engineers, this steamer would have carried 
over 100 tons dead weight more than was necessary. 
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Ovid and Land Reclamation. 

To the Editor of the Scientific American: 

1 lately chanced to come across the following pas- 
sage in Ovid, which as it records one of the earliest 
instances of land being reclaimed for building pur- 
poses within the boundaries of the city of Rome, may 
prove of more than passing interest to some of your 
readers at a time when such schemes are being very 
widely considered, both in this country and in Europe. 
I may add that to me it appealed strongly, from the 
fact that it seemed to bear a striking analogy to the 
plan which through your courtesy I proposed in the 
columns of the Scientific American of July 9, 1904, 
for dealing with the East River by means of a process 
of dyking and filling in, though of course on a very 
much lesser scale. 

I have added a free translation of the passage for the 
benefit of the general reader. 
"Forte revertebar festis Vestalibus iliac, 

Qua Nova Romano nunc via juncta Foro est 
Hue pede matronam vidi descendere nudo: 

Obstupui, tacitus sustinuique gradum. 
Sensit anus vicina loci, jussumque sedere 

Alloquitur, quatiens voce tremente caput. 
Hoc, ubi nunc fora sunt, udoe tenuere paludes: 

Amne redundatis fossa madebat aquis. 
Curtius illelacus, siccas qui sustinet aras, 

Nunc solida est tellus, sed lacus ante fuit. 
Qua Velabra solent in Circum ducere pompas, 

Nil proeter salices crassaque canna fuit. 
Soepe suburbanas rediens conviva per undas 

Cantat, et ad nautas ebria verba jacit. 
Nondum conveniens diversis iste figuris 
Nomen ab averso ceperat amne deus. 
Hie quoque lucus erat juncis et arundine densus 

Et pede velato non adeunda palus. 
Stagna recesserunt, et aquas sua ripa coercet: 
Siccaque nunc tellus. Mos tamen ille manet." 

—Fasti vi., 395-414. 

TRANSLATION. 

"I happened to be returning from the festival of 
Vesta by that road which the New Street takes toward 
the Forum of Rome. I saw a woman here walking 
along barefooted. I was naturally astonished, and 
stopped to watch her. An old woman of the neigh- 
borhood noticed me, and bidding me be seated, ad- 
dressed me thus, her wizened head shaking with a con- 
vulsive cough: This spot, where now you see the 
markets, was once occupied by marsh lands; a ditch 
used to pass this way full of water from the river's 
overflow. Yonder was the Curtian Lake, where now 
the churches stand on dry ground. It is now a 
firm foundation, but formerly it was nothing but a 
lake. At the point where the two Velabran streets 
pass into the Circus, there was nothing at that time 
but willows and coarse reeds. Often the reveler on 
his way home through the waterways of the outskirts 
would sing to himself and bandy drunken jokes with 
the watermen. The god who assumes different forms 
occasionally — Vertumnus — had not yet been christened 
after the river's diversion. Here too was a cemetery 
with bulrushes and osiers on one side and a swamp 
not to be crossed with shoes on. The stagnant pools 
have been drained, the river's bank now confines the 
stream, and the ground is dry; but the custom of tak- 
ing off the shoes is still kept up." T. F. 

Philadelphia, June 9, 1906. 



The Recent Earthquake In California. 

Dr. J. C. Branner, vice-president of the Leland Stan- 
ford, Jr., University, made an interesting address on 
the above subject at the late special summer Ithaca 
meeting of the American Association for the Advance- 
ment of Science. 

As to the relation of earthquakes to the interior of 
the earth, he stated that the old idea that the earth 
has a fluid interior has now been entirely abandoned. 
It is now believed that the earth is solid throughout, 
with the exception of scattered local pockets of 
molten matter; hence it does not seem as if there could 
be any direct connection between earthquakes and 
volcanoes. All the geological strata (meaning, of 
course, those of plastic origin) were originally depos- 
ited horizontally, but they have been squeezed together, 
and thus compressed so as to tilt them and fold and 
break them at the surface. This tilting diminishes 
as we descend, till at a certain depth, probably about 
six miles, the superincumbent pressure is so great that 
the strata cannot bend and the pressure is taken up 
in plasticity. A good illustration of this is found in 
the coal fields of Pennsylvania, where the seams of 
coal run more and more nearly horizontal as we 
descend. Faults and displacements are near the sur- 
face — and faults imply earthquakes. 

There are two classes of disturbances— volcanic and 
tectonic, i. e., produced by pressure. When you over- 
load a portion of the earth's surface it cracks, and 
the resulting shock is not conveyed in circles, but in 
irregular curves according to the conductivity of the 



rocks and the length of the line of fracture along 
which slipping occurs. 

Faults occur in the Coast Range between the Santa 
Clara Valley and the Pacific Coast, which indicate a 
displacement of 3,000 feet, i.e., the strata on one side 
of the fault line are of a geological depth of 3,000 feet 
below those on the other. 

Soon after the earthquake, Dr. Branner went out 
and looked at this crack. It could be traced 185 miles 
in a northwesterly and southeasterly direction from 
Point Arena on the coast northerly from San Fran- 
cisco down through Tomales Bay, passing eight miles 
west of San Francisco, thence coming ashore again, 
proceeding along the coast and partly going inland, fol- 
lowing nearly a straight line. The trouble came from 
this crack. The waves radiating out from it consti- 
tuted the earthquake. 

California is characterized by many parallel ranges 
of valleys near the coast, produced by overturning or 
faulting of nearly flat strata. These faults when made 
must all have caused earthquakes. The principal 
movement in the last earthquake was not vertical, but 
lateral, and varied from a few inches up to sixteen 
feet, while the vertical displacement was generally 
only a few inches, and nowhere more than two or three 
feet. The slightness of this vertical displacement ex- 
plains the absence of a tidal wave. 

He admitted his inability to explain the records of 
the seismograph. He characterized them as a higgledy- 
piggledy set of curves. . 

Fortunately, most people were in bed at the time 
of the earthquake; . otherwise, the mortality would 
have been much greater. Among the singular effects 
of the earthquake, was that it turned pictures com- 
pletely around in some cases, so as to face the wall 
where they were hanging. There were many landslides 
in the country where the soil was moist. No well-built 
house was shaken down except those on made land. 

Dr. Branner accompanied his remarks with numer- 
ous lantern illustrations showing the effects of the 
earthquake. Views of the crack in many different 
localities showed it stretching clear across the scene, 
in many places clear and distinct, in others only trace- 
able by an expert. Its course was indicated usually by 
a slight elevated ridge of earth. Where it intersected 
fences, they were broken, and the fence on one side 
of the crack was carried in some cases fourteen to 
sixteen feet away from that on the opposite side. 

Where trees lay in the path of dislocation, they 
were shown in some cases fallen because of the loosen- 
ing of the roots, in others split in two. 

Bridges were removed from their piers. One picture 
showed a bridge the piers of which had been severed 
horizontally, and the upper portion moved a short dis- 
tance, but still resting dislocated on the lower portion. 

The pushing aside and breaking of the water pipes 
at their joints, as they lay in a direction parallel with 
the earthquake crack, affected the pipes as they crossed 
the line of fracture in such a way that one portion of 
them were squeezed together and telescoped, while 
another portion of them were drawn apart, giving the 
line a zigzag appearance, resulting in such, utter 
destruction as to render repair impossible, and thus to 
deprive San Francisco of its water supply and thereby 
render the fight with fire hopeless at the critical 
period. 

The effect on buildings was very different in differ- 
ent locations and with different structures, ranging 
from entire demolition to .slight dislocation. Several 
views were given of buildings on the line of fracture 
which had been partly split, and the portions on oppo- 
site sides of the crack moved away from each other. 
A stable had been moved a few feet leaving a pile of 
manure standing beside it several feet distant from 
the window out of which it had been thrown, while 
the discolored wall against which it had rested was 
still seen underneath the window from which it had 
been thrown out. In a brick building the entire upper 
story had been shaken down and out from under the 
roof, the latter having settled evenly upon the story 
below. 

Lantern views illustrated many instances of the 
great damage done at Dr. Branner's own university — 
the Leland Stanford, Jr. It may be worth mention- 
ing, though the speaker did not refer to it, that the 
striking difference in the effect of the earthquake on 
this university and on the University of California was 
due to the fact that the latter was founded on a rocky 
locality, and the former on softer ground. The earth- 
quake commission appointed by the Governor of Cali- 
fornia in their preliminary report state that waves 
transmitted through rock were more rapid but less 
dangerous than those through less solid formations. 

The reported engulfing of a herd of cattle was ex- 
plained as a misapprehension. The cattle were in- 
volved in a landslide caused by the earthquake, and 
were all extricated. 

The lecturer concluded by stating that earthquakes 
were natural phenomena; and if it were not for the 
resulting damage; he would like to see. more . of them 
in order to study them. Despite the earthquake, he 
regarded- Calif or-n-ia-as- an-ideal-plaee of- residence. 



THE NEW JAPANESE BATTLESHIPS " KATOBI " AND 
"KISHIMA." 

BY J. B. TAN BKUBBEL. 

The new first-class Japanese battleship which termi- 
nated her official trials on June 1 last;, and is now 
steaming in company with her sister ship, the "Kish- 
ima," represents the most advanced ideas of Japanese 
naval authorities and of her builders, Messrs. Vickers, 
Sons & Maxim, Ltd. The armament and armor surpass 
those of any ship now in commission. 

The main dimensions of the vessels are the follow- 
ing: Length between perpendiculars, 420 feet; length 
over all, 455 feet 9 inches; breadth, 78 feet; depth to 
upper deck, 44 feet; draft, 27 feet; displacement in 
tons, 15,950. 

The propelling machinery of each ship consists of 
two sets of four-cylinder triple-expansion engines bal- 
anced on the Yarrow-Schlick-Tweedy system, each set 
having one high, one intermediate, and two low-pres- 
sure cylinders. The diameters of the cylinders are 
respectively 35% inches, 56 inches, and 63 inches for 
each of the low-pressure cylinders, with a stroke of 48 
inches. -The steam pressure at the boilers is 230 
pounds' per square inch, and at the engines 200 pounds 
per square- inch. The engines are designed to turn 
the propellers inward when going ahead, so that the 
starting platform is in the center of the ship. Wrought- 
steel columns form the supports of the cylinders, 
which are independent castings, and the back supports 
are of the ordinary cast-iron "A" framing, with ample 
'slipper-guide surface. The condensers, four in num- 
ber, are placed in the wings of the ship. The total 
cooling surface is 17,000 square feet. Each crank- 
shaft-is in two interchangeable pieces, and the pro- 
peller shaft is 18 inches in diameter, with a 10-inch 
hole, while the propellers have four blades, the diam- 
eter being 17 feet 3 inches. 

The boilers are of the latest Niclausse type, twenty 
in number, disposed in 3 separate boiler rooms, 5 with 

16 sections, and 15 with 15 sections, each section con- 
sisting of 24 tubes. The total heating surface is 
44,000 square feet, and the total grate area 1,334 square 
feet. There are two funnels, the forward one being 12 
feet 9 inches in diameter over the casings, and the 
after one 12 feet 9 inches by 8 feet 1 inch over the 
casings, the height from the fire-grate being 90 feet. 

The armament consists of four 12-inch, four 10-inch, 
twelve 6-inch, twelve 12-pounders, three 3-pounders, 
six Maxim rifle-caliber guns, five submerged torpedo 
tubes. 

The four 12-inch 45-caliber breech-loading guns are 
mounted in pairs in barbettes, two forward and two 
aft, behind 10-inch aimor. These guns have a total 
length of 556.5 inches, a length of bore of 540 inches, 
and a diameter of bore of 12 inches. The total weight 
of these guns, including the breech mechanism, is of 
57 tons 9 hundredweight, 2 quarters, and the weight 
of each projectile 850 pounds. The muzzle velocity is 
2,860 feet per second, the muzzle energy 48,210 foot- 
tons, and the energy at four miles range is 18,950 
foot-tons. The 12-inch guns are wire-wound. Their 
breech mechanism is. of, a new- and improved type, and 
is arranged to be operated either by hydraulic gear or 
by hand. The hydraulic gear consists of an hydraulic 
ram mounted in suitable brackets on the end frame 
above the breech mechanism. The ram gears, by 
means of a rack, with pinion and clutch gear on the 
top of the hinge-bolt. This clutch is thrown out of 
action at any time by a hand-wheel mounted at the 
bottom end of the carrier hinge-bolt, and is so arranged 
that it is impossible to have both gears in operation 
at the same time. The hand gear for operating the 
mechanism consists of a hand-wheel, with worm and 
worm-wheel gear, mounted in a bracket at the lower 
end cf the hinge-bolt, and secured to the frame of the 
gun. The worm and wheel gear are arranged so that 

17 turns are required to operate the breech mechan- 
ism; 12.2 turns to unlock the breech; and 4.8 turns to 
swing the mechanism out to the "fully open" position. 
One of the chief features of the new mechanism con- 
sists in the application of a "couple" for rotating the. 
breech-screw. In breech mechanisms as at present gen- 
erally constructed, the breech-screw is rotated by a turn- 
ing moment, which has been found to set up consid- 
erable friction, owing to the tendency of such moment 
to occasion axial displacement of the breech-screw. 
By applying a "couple" for this purpose this difficulty 
is obviated, so that the whole of the available turning 
force applied to the breech-screw is utilized in seating 
the obturator. 

The mountings for the 12-inch guns are operated 
hydraulically, but most of the operations can also be, 
performed electrically. Protection is afforded to the 
gun crew, and to the upper parts of the mountings, by 
a heavily armored shield, securely attached to the 
upper surface of the turntable. 

No less interesting are the ammunition hoist and 
loading devices. The projectile is lifted from the bins 
by an overhead carrier. Two' jaws on the carrier drop 
on. each side _of_ the. pxoieatile^ and. .the nulling, forward 
of a"- handfe" Gperates toggle' lev.ers, which close the 
jaws-aroundVthe shot. The carrier is then raised by 
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its hydraulic press, and is traversed to the base of the 
trunk on joist rails by means of an hydraulic ram 
working through cables, and . pulleys. The shot is de- 
posited on a receiver, and is there held in position by 
stops on the top, which is inclined so that when the 
stops are lowered the projectile rolls on to a corre- 
sponding receiver or bogie, which can follow the rota- 
tion of the ammunition trunk by the turning of pin- 
ions engaging in the toothed rack round the base of 
the trunk. The traversing pinion within this bogie 
is operated at considerable speed by a hand-wheel and 
worm-gear. The introduction of this intermediate bogie 
serves to bring the shot to the base of the hoist, when 
the latter is revolving with the guns; the fixed receiver 
at the same time enables additional projectiles to travel 
on their way to the gun. Thus there may be one shot 
on the carrier, another on the fixed receiver, a third 
in the bogie, a fourth in the hoist to the shell chamber, 
where the ammunition is transferred to another hoist 
communicating with the charging platform, so that 
there may be a fifth in the upper hoist and a sixth in 
the gun. The increase in the number of shots between 
the shot-bins and the gun chamber renders it possible 
to maintain a greater rapidity of fire for a short 
period, notwithstanding the great weight of projectile 
and powder charge. 

The charge is loaded up in quarters, within silk bags, 
on a level above the shell chamber, and the hoist for 
the charge, while within the same trunk, is indepen- 
dent of that for the projectiles. 

In the working chamber both projectiles and powder 
charges are arranged to come into position at the top 
of their respective hoists in this working chamber for 
direct hydraulically-operated transference to the gun- 




Loading 6-inch Rapid-Fire Gun Within Casemate. 



elevation or depression, and even with the guns mov- 
ing during training operations. 

In the 12-inch turret three sighting positions are 
provided, one center position between the guns being 
fitted with two sights, with a single sight at each side 
position. 




Loading a 10-inch Gun in Barbette, Showing the Loading-tray. 



loading cages, which rise from this level to the loading 
trays behind each gun. The two gun-loading hoist- 
cages which serve the guns are arranged to work on 
curved rails passing from the shell-room up into the 
turntable at the rear of the guns, the arrangements 



The four 10-inch 45-caliber breech-loading guns are 
mounted single at each corner of the citadel in bar- 
bettes, with armor 6 inches thick. The breech mech- 
anism for these guns is very similar in principle to 
that of the 12-inch gun, except that it is operated by a 



being such that the guns can be loaded at any angle of hand-lever, pivoted so as to swing in a horizontal plane. 



Furthermore, whereas the 12-inch weapons are run out 
by hydraulic power to the firing position, the mounting 
of the 10-inch guns includes recuperative springs, 
which effect the return to that position. 

The twelve 6-inch 45-caliber breech-loading guns are 
carried on pedestal mountings, ten placed on the main 
deck and two on the upper deck. A special feature of 
the mountings of these guns is the sighting gear, 
which is telescopic and arranged for use with a sepa- 
rate sight setter, so that the gun-layer is enabled to 
concentrate his attention on the object. 

The main armor-belt of each ship has a depth of 

7 feet 9 inches, of which 5 feet 3 inches is below the 
water-line, and extends from end to end of the vessel, 
its thickness being 9 inches for a length of 240 feet 
amidships, reduced gradually to 4 inches a£ the stem. 
Armor bulkheads 9 inches thick are carried across the 
ship at the forward and after ends of the 9-inch belt, 
extending in depth from the lower to the middle 
armored decks. 

The armor protecting the citadel containing the 
6-inch guns is 6 inches thick. The armor on the bar- 
bettes inclosing the 12-inch guns is 10 inches in thick- 
ness generally, but reduced to 5% inches thick where 
protected by the belt and battery armor. 

The 10-inch guns are mounted in barbettes, the upper 
portion of the armor being 6 inches thick and the 
lower portion 2 inches. The armor of the conning 
tower is 9 inches thick, and the observer tower 5 inches 
thick, the tubes for communication from these being 

8 inches and 4 inches thick respectively. As in recent 
ships of the British navy, entrance to the conning 
tower is from the wheel-house through a hatchway in 
the armored roof. 

The vessel, which will have a total complement of 
980 officers and men, gave during the official trials a 
mean speed of 20.22 knots, with the engines develop- 
ing their full power, and making about 130 revolutions 
per minute. As to the coal consumption, when the 
speed was 17.8 knots, it worked out at 1.6 pound per 
indicated horse-power, 





Placing Charge on the Ammunition Moist for the 12 -inch (iuns. Interior of 12-inch Gun Barbette, Showing Hydraulic Gear with Loaded Gun. 
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NEW SOURCES OF GOLD. 

BY WALDON FAWCETT. 

At an experiment station established at Chapel Hill, 
N. C, the Division of Mines of the United States Geo- 
logical Survey is now seeking to devise a means of 
rendering commercially available the low-grade gold 
deposits of the mid-Atlantic and Southern States. 
Should the present effort prove successful, a method 
will be developed for deriving not only gold but other 
valuable minerals from a sediment that has heretofore 
been regarded as worthless. The primary purpose of 
the government scientists in their 
present tests is to ascertain the 
types of machinery best adapted 
for extracting the mineral wealth 
from deposits which have hereto- 
fore been regarded as of too low 
a grade to be worked profitably. 
The work was first taken up on the 
Pacific coast more than a year ago, 
and the results which attended the 
operations at the experiment sta- 
tion, or "concentrating pavilion," 
as it was termed, conducted by the 
Geological Survey at the Portland 
Exposition, were so gratifying as 
to induce the officials to seek simi- 
lar possibilities on the Atlantic 
coast. 

The investigation in the West 
last year was inaugurated because 
the exigencies of the Russo-Japan- 
ese war demonstrated how desir- 
able it is for the United States to 
have its own source of platinum 
supply, instead of being dependent 
solely upon foreign mines; but in 
the end it was found that not only 
platinum, but gold and other valu- 
able substances could be derived 
from what is generally referred to 
as "black sand." For the benefit 
of the lay reader, it may be ex- 
plained that the term black sand 
is applied to the heavy sediment 
which is likely to be found wher- 
ever water has had an opportunity 
to work on the soil. There are many acres of this 
sand on the sea beaches, but vast deposits of it are 
also found at inland points, and especially in localities 
where hydraulic mining has been carried on. In most 
instances the placer miners were fully aware that 
some mineral wealth remained in the material which 
they discarded, but they had not the equipment to 
render its recovery profitable. It is such an economic 
process that is now being sought by the Division of 
Mines. In the experiments thus far conducted, the 
discovery was. frequently made that a given deposit 
did not contain a sufficient quantity of any one mineral 
to justify its manipulation for any single product, but 
that if all the valuable contents were saved, the aggre- 
gate returns would be highly profitable. On the other 
hand, the officials of the Geological Survey have dis- 
covered sand deposits, notably those in Humboldt 
County, California, which show a good assay value 
in gold and platinum. 

Apparatus showing a wide range in design and 
function has been tested by the government officials in 
connection with the black sand investigation, but the 
most important class of mechanical helpers is made 



up of the concentrators or concentrating machines. 
The concentrator derives its name from the fact that 
by a peculiar, continuous movement it concentrates 
the mineral particles rescued from the sand, and 
brings them to a common point of discharge. The 
concentrators, however, form but one link in the 
chain of appliances that figure in the treatment of the 
samples of black sand furnished to the government 
officials for investigation. These samples, it may be 
added, are supplied in consignments that range in 
quantity all the way from a few hundred pounds to 




Motor-Driven Concentrating Machine for Handling Low-Grade Gold Deposits. 



carloads. The first step in the testing process as 
conducted at the experiment station is the placing of 
the given consignment . of sand in a "feeder," from 
which it is elevated by a belt conveyer and delivered 
to a screen. Next the material passes to a revolving 
mixing distributer, from which it is piped to the differ- 
ent concentrators. The plant includes four or five con- 
centrating machines, which are in simultaneous op- 
eration. The utilization of the mixing distributer in- 
sures an even quality of pulp for all the concentrators. 
After the material has passed over one or another 
of the concentrating tables it is placed in a drying 
furnace, where all the moisture is expelled. After 
the pulp is thoroughly dried it is passed through a 
magnetic separator, where the magnetic elements are 
extracted. The magnetic machine effects the separa- 
tion of magnetite, chromite, garnet, monozite, and 
quartz, all of which are found in the black sand, in 
addition to the mineral substances already mentioned. 
The experiments made by the Geological Survey in 
the West seem to indicate that there is enough magne- 
tite in the blnck sands of the Pacific coast to supply 
all the iron ind steel required on our western sea- 



board. Zircon, which is worth $200 per ton, shows in 
much of the sand, and much of the material that has 
been submitted for testing purposes has been found 
to run high in monazite, which is used in the manu- 
facture of gaslight mantels and has practical value. 

The concentrators, which, working rapidly and 
cheaply, are instrumental in deriving wealth from the 
heretofore worthless black sand, might as a class be 
popularly described as quivering tables over which 
pour perpetually streams of water. In the case of a 
representative concentrating machine, the shaking 
table is constructed of wood and 
steel, upon the surface of which a 
corrugated, vulcanized rubber sheet 
molded in one piece is firmly fast- 
ened. There are about eight corru- 
gations or grooves to the inch, each 
about one-eighth of an inch in 
depth. Upon the surface of this 
grooved rubber, longitudinal riffles 
of solid rubber are molded, termi- 
nating at a point about three-quar- 
ters of the length from the feed 
end of the table. When the gold- 
bearing sand is placed upon one of 
these concentrating tables, the rush 
of water pouring over the surface 
carries off the mud, clay, and other 
worthless materials, whereas the 
particles of minerals being heavier 
sink to the bottom, and are stop- 
ped in the riffles. The constant 
trembling of the table constitutes 
the means of concentrating these 
mineral particles and bringing 
them to a common point of dis- 
charge. 

Further following the process of 
operation of this typical concentra- 
tor, it may be noted that the top 
or working surface of the concen- 
trating table has an inclination 
downward and across the table 
transversely, or from side to side, 
and inasmuch as the material to be 
treated is introduced at the higher 
side near one end, a movement of 
this material is produced diagonally over the working 
surface, under the combined action and influence of 
the flow of water and the vibratory motion and inclina- 
tion of the table. The "tailings" or discarded ma- 
terials are discharged over the lower side of the table, 
while the concentrates or gleaned minerals are dis- 
charged at the head of the table. 

One type of concentrator which is being tested by the 
government officials, and which differs from the fami- 
liar oblong pattern, has the table in the form of a cir- 
cular pan with the bottom sloping toward the center. 
Its entire surface is covered with brown linoleum of a 
special make, and on this is placed a system composed 
of fifty-six tapering riffles, arranged spirally and radi- 
ating from the direction of the center outwardly. The 
riffles in the case of this machine are composition 
brass. 

The capacities of the various concentrating tables 
vary considerably, being dependent in no slight degree 
upon the character of the material under treatment. 
In a general way, it may be said that the minimum 
capacity of the average machine is about ten tons per 
twenty-four hours, while the maximum capacity is 
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from thirty to. forty tons, and there have been in- 
stances in which a concentrating table has satisfactor- 
ily handled as much as fifty tons in twenty-four hours. 
The amount of water required for the operation, of a 
machine ranges from five to twenty gallons per minute. 
The concentrators utilized by the government in its 
present experiments are operated by individual electric 
motors of from one-half to two horse-power each. 

♦ * » » ♦ 

THE FIGHTING TRIBES OF SOUTHERN AFRICA. 

Scattered through her vast territories, Great Britain 
numbers among the subjugated races hundreds of 
peoples which even to-day are savage, turbulent, and 
restless, ever seeking opportunities to rise and throw 
off the yoke with which the white man has burdened 
them. Rare, indeed, is the time that some English 
force is not somewhere engaged in a repressive or 
punitive expedition, or in restoring order in rebellious 
territories. For a number of years past the blacks of 
South Africa have been comparatively quiescent; the 
white troopers and native rangers in the pay of the 
government have done their work thoroughly. Par- 
ticularly is this true in the native states near the 
earlier white settlements, or of those tribes which dis- 
puted the right of way with the Boers. England's 
policy with regard to the natives, and not of South 
Africa alone, has often been one of the crassest ignor- 
ance and misgovernment, and one moreover which fre- 
quently resulted in those terrible uprisings and col- 
onial wars which have blotted the history of many 
of her fairest dependencies. And while the white man 
has, of course, been victorious in the end, the cost has 
sometimes staggered humanity. The policy of the 
British government in South Africa to-day bids fair 
to arouse the still savage black population to united 
revolt, and reports from disaffected districts indicate 
that the disturbances are of greater extent than is 
generally realized. 

The act which has been the ultimate cause of the 
present rebellion of the negroes is known as the "Glen 



under the chief Bambata is directly due to the head 
tax; it followed the killing of two English collectors 
by Zulus, with the subsequent execution by the gov- 



ernment of twelve natives implicated in the murders. 
Whether there is sufficient cohesion between the var- 
ious tribes to make DO-ssible a general rebellion is prob- 
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Grey Act" of Cape Colony, and its real author was 
that master mind of South Africa, the late Cecil 
Rhodes. This law, which to-day exists also in Natal, 
Orange River Colony, and the Transvaal, provides that 
every native must pay a yearly head tax, and in de- 
fault be imprisoned for a certain period, or work off the 
tax and attendant fine in the employ of some white 
man. The last clause explains the true significance of 
the law and the reason for its enactment — the labor 
problem. Whiie the earlier differences between the 
natives and the settlers were due to territorial and 
governmental disputes, for the last twenty years these 
questions have fallen into the background before the 
problem of native labor. The year 1886 saw the be- 
ginning of the great mining industries with the dis- 
covery of gold on the Witwatersrand — industries 
which, of necessity, require the employment of many 
thousands of laborers. Because of the small number 
of the whites, and for climatic reasons, the laborers 
were to be found only in the ranks of the native 
blacks. Now, the native is constitutionally and eth- 
nologically averse to protracted labor. He will work 
in fits and starts at that period of the year which is 
climatically unsuited to his tentative. agricultural pur- 
suits, or his care-free loafing — in other words, the 
winter. Even the head-tax scheme, however, failed 
substantially to improve the. labor market, and as the 
subsequent importation of coolie workers into South 
Africa has not been very successful, the labor problem 
is still no nearer solution. . , 

One thing is certain, the natives resist the imposi- 
tion of the tax in every possible manner — by trickery, 
by evasion, and finally by force. The present uprising 
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lematical, but the revolt is unquestionably spreading, 
and already one British force has suffered a reverse. 
The blacks of South Africa, the Kafirs, must be con- 



sidered among the sturdiest of savage fighters; espe- 
cially is this true of such tribes as the Zulus and 
Matabele. Whether their fighting ability is still such 




ling for the War Dance. 



as seriously to menace the white man's superiority, 
even temporarily, remains to be seen. 

The South African native, exclusive of the Hotten- 
tot or Bushman, must be counted among the highest of 
the blacks. Certain of his characteristics are admir- 
able; he is brave to a fault, and a most consistent 
enemy, while capable of fidelity and gratitude. Where 
contact .with the white race has, not corrupted him, 
he is fairly honest, though, it must be admitted, lazy 
and improvident. By nature he is a savage, and as 
such he wages savage war, often with a brutality and 
bloodthirstiness which seems incomprehensible to us— 
who prefer to kill at half a mile with a leaden pellet, 
rather than with a three-foot spear blade at half a 
yard. Dispossessed of his lands by force, ever drive'n 
backward by British, Boer, or Afrikander, the prey of 
a civilization which he can neither understand nor ac- 
quire, it is little wonder that the black has at times 
resisted primitively, fiercely, and desperately. His is 
the story of the Indian, of the Polynesian, of the sav- 
age the world over, a pitiful story that is as unchange- 
able as history itself, and that can have but one end- 
ing, the absolute supremacy of the white race. Whether 
or not this means the destruction, the absorption, or 
the independence of the native is a question for future 
generations to solve. 

The Kafirs are ethnologically cattle breeders, though 
their agriculture includes the raising of various veget- 
ables and fruits. They eat meat only when fighting, 
and the cattle- are used largely as a medium of ex- 
change. Their houses are cone-shaped and are grouped 
in kraals. The male is essentially $ warrior; the 
woman, the farmer and . the -general • drudge. ,. The 
Kafir's life-long feuds with? his enemies, native and 
white, have developed in him mental and physical 
qualities far above those of the true negro. He is 
tall, slim, and muscular and capable of great physical 
exertion. His native weapons are the knob-kerry, or 
striking and throwing club, and assegais, or spears for 
hurling or thrusting; he protects himself with a great 
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decorated shield of toughened ox-hide. The original 
religious beliefs of the Kafirs are on a much higher 
plane than those of most other African tribes; the 
type of religion was an advanced grade of ancestor 
worship. The government of the tribes is an absolute 
chieftaincy, with an hereditary sovereign or Inkose. 
The great Kafir tribes, which doubtless drove out the 
original Hottentot-Bushmen, belong to the Bantu fnrc 
ily, inhabiting the eastern and coastal regions of the 
southeast part of the continent. The name Kafir is 
generic, and applies to almost all the blacks inhabiting 
South Africa, so called, and includes to-day the Zulus, 
Matabeles, Basutos, Bechuanas, Swazies, Pondoes, and 
Fingoes, with several lesser tribes. At the period 
when the early settler began to penetrate from the 
coast, the Kafirs included over a thousand distinct 
tribes, but continued wars with one another and with 
the whites have so materially reduced these tribes by 
extermination and consolidation, that but a handful 
remains to-day. The first Kafir war with the settlers 
began about 1785, arising from a boundary dispute be- 
tween the Zulus and the Dutch. Since that time the 
clashes with the white settlers have been numerous, 
sometimes ' mere spontaneous and scattered uprisings, 
and at other times bloody and protracted wars, such 
as those with the Zulus and Matabele. Nor have the 
white men. been always undefeated, as evidenced by 
the terrible battle of Isandula, where a British column 
was overwhelmed and destroyed by 20,000 of the splen- 
didly-trained warriors of Cetywayo, the greatest of 
the Zulu kings. The Zulus are easily the best of the 
Kafir races, and have always offered the sturdiest re- 
sistance to the whites. Their intelligence is well abova 
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the average; they are fairly moral, and in the native 
state temperate in all things. The desperate courage 
and fighting ability of the Zulus is historic throughout 
South Africa. 

Notwithstanding the reduction in numbers which 
the Kafirs have suffered during the last generations, 
they are still numerically strong enough seriously to 
menace the white race. It is estimated that the na- 
tives of Cape Colony number about 1,350,000; of Basu- 
toland, 300,000; Natal, 400,000; Zululand, 150,000; 
Amatongaland, 25,000; Bechuanaland, 50,000; Orange 
River Colony, 125,000; Transvaal and Swazieland, 700,- 
000; Rhodesia, 1,500,000; and Nyassaland and neigh- 
boring territories, 1,100,000; while the total whites in 
the colonies number but 1,250,000. The safety of the 
settlers doubtless lies therein that the Kafirs are dis- 
integrated and lack tribal cohesion. Were it not for 
this, a concentrated uprising might sweep the entire 
white population into the sea, necessitating the final 
crushing of the blacks by superior weight and arma- 
ment, and with the subsequent recommencement of the 
entire work of colonization. It is to be hoped that 
the present sporadic uprising will be suppressed at 
once, either by overwhelming force, or, preferably, by 
conciliatory measures; for a savage native war, aside 
from the horrible barbarities which usually are inci- 
dent to it, would seriously menace the present increas- 
ing prosperity and development of the South African 
colonies. 

«iii» 

Results of an Experiment with tbe Villa Aeroplane. 

The Vuia aeroplane, which was illustrated in our 
issue of March 24 last, was subsequently experimented 
with by its inventor at Montesson, in France, and the 
results were more or less satisfactory. In describing 
the action of the machine, M. Vuia says that one of 
the first things he noticed when it was under way was 
that each time the forward springs of the running gear 
expanded owing to the lift, the speed increased and 
he did not feel the inequalities of the ground, notwith- 
standing the bad condition of the road. The propeller 
slowed down quite often and even stopped, as the cam 
shaft of the motor which commanded the valves fre- 
quently became displaced at the dead point each time 
that he let go of the lever which moved it and which 
held it in position. In the last trial, wiu* the wind 
blowing from the side, M. Vuia increased the admis- 
sion of steam and the machine suddenly rose to a 
height of about two feet. Unfortunately, as soon as 
the apparatus left the ground, the propeller slowed 
down and the machine, driven by the side wind, after 
several balancings, landed on the ground so gently 
that he was not able to feel the least shock or to know 
the exact moment when it touched the earth. After 
it landed, the machine was overturned by the wind, 
and the propeller and three of the sustaining tubes 
were damaged. The distance traveled in the air was 
about forty feet. The inventor estimates that the 
speed attained by the machine was about thirty miles 
an hour, while he states that the power expended was 
only about a third of what he had at his disposal. The 
aeroplane was inclined at an angle of 10 degrees. 

As the result of these experiments M. Vuia has 
reached the following conclusions: 

1. As soon as the machine acquires a certain speed 
the lifting of the wings is sufficient to counteract any 
inequalities in the ground. 

2. As soon as the propeller stopped the machine did 
not run more than 60 to 90 feet on the ground, while 
formerly, when not furnished with the wings, it ran 
fully 450 feet after stopping the propeller. This demon- 
strates that the resistance opposed by the wings an- 
nuls very quickly the momentum of the machine. 

3. The resistances of the frame and of the chassis 
of a machine of this type, at the speed necessary for 
soaring, are so small as to be negligible. 

4. The power necessary to raise an aeroplane is 
much less than that claimed by experimenters. 

5. That an aeroplane is not a dangerous machine 
if simple means are employed for launching it. 

6. An aeroplane mounted on pneumatic-tired wheels 
can be started easily, even upon bad roads. 

The Vuia aeroplane consists of a pair of wings 
mounted upon a framework of steel tubing, which in 
turn is supported upon four pneumatic-tired wire 
wheels. The weight of the entire apparatus, with oper- 
ator, is 803 pounds. The wings are 7.87 feet wide from 
front to back, with a total spread of 28% feet. A 
7% -foot propeller having a 7% -foot pitch is placed be- 
neath the wings in front and is mounted directly on 
the shaft of the 25-horse-power carbonic-acid gas 
motor. 



idea followed in the maneuvers was to take possession 
of the bridges of the Elba which were menaced by the 
enemy's cavalry, while the cavalry which were charged 
to defend them would not have time to arrive on the 
spot. These maneuvers presented the greatest inter- 
est and are another proof of the great services which 
the cars and motor-cycles will render in time of war. 



The services which automobiles can render in mili- 
tary operations are becoming more and more appreci- 
ated in the Austrian army. A series of practical 
maneuvers which were exclusively reserved for auto- 
mobiles and motor-cycles took place not long since 
over the route between Prague and Reichenberg. In 
these maneuvers were represented the Automobile Club 
of North Bohemia, the motor-cyclists of Reichenberg, 
and the chauffeurs of Prague and the vicinity. The 



AN IMPROVED VALVE. 
The valve illustrated in the accompanying engrav- 
ing has been designed with a view to preventing scale 
or foreign substances being caught on the valve seat 
as the valve is being closed. As is well known, this 
is a common source of trouble with valves, for the ob- 
struction either prevents the valve from entirely 




AN IMPROVED VALVE. 

closing, or else is imbedded in the valve seat, thus 
injuring the latter. The present invention proposes 
to overcome this difficulty without restricting the flow 
of fluid and scale through the valve, except at the 
time of closure. Under normal conditions, when the 
valve is open, both fluid and scale may pass through 
as in other valves, but while the valve is being closed 
the fluid is strained, though sufficient fluid is permitted 
to pass through the valve to wash the seat clear of 
all obstructions. Our illustration shows a valve cas- 
ing of the globe type, the seat being shown at A B, 
and the service pipes entering at C and C. The valve 
seat comprises a recess, A, with a vertical wall, and 
the seat proper, B, which has a tapered wall. The 
valve comprises a tapered portion, D, adapted to fit 
snugly in the seat, B, and over this is a strainer disk, 
E, which is adapted to be seated in the recess A. 




AUTOMATIC DEPRESSION RECORDER FOR THE 
SCIENTIFIC CONTROL OF MINE VENTILATION. 

This strainer disk, as shown in one of the detail views, 
is formed with radial slots cut in its periphery. ' The 
valve is carried on a stem, F, formed with a thread, 
G, so that it may be fed in the usual manner toward 
and from the seat. In practice, when the valve is 
being closed the strainer disk, E, will first enter the 
recess, A, and thus prevent a flow of scale or other 



obstructions with the fluid through the valve. How- 
ever, a quantity of fluid will flow through the slots 
and clear the seats, A and B, of obstruction, so that 
when the valve is lowered to its fullest extent, there 
will be nothing to interfere with a tight closure of 
the disk, E, with its seat, A, or the plug, D, with its 
seat, B. As a modification of this construction, a 
strainer disk of the type shown in Fig. 3 may be 
used. This disk, B, is formed with a series of perfora- 
tions instead of radial slots, thereby producing a 
more thorough straining of the fluid. A patent on 
this improved valve has recently been procured by Mr. 
Charles E. Simpson, of 808 Gallia Street, Portsmouth, 
Ohio. 



AN AUTOMATIC DEGRESSION RECORDER FOR THE 
SCIENTIFIC CONTROL OF VENTILATION IN MINES. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The existing methods of ascertaining the state of 
the ventilation of a mine by means of a water gage 
on the record of the speed of the fans is unsatisfac- 
tory, because of the fluctuating conditions which al- 
ways prevail and the absence of any means of deter- 
mining whether the ventilation remains constant. 
Consequently, these systems by no means afford an 
adequate provision against the very serious dangers 
of insufficient ventilation. 

With the new recorder illustrated, a continuous 
record of the volume of air actually drawn into the 
mines by means of the fans, as inferred from the de- 
pression in the shafts, is obtained, and the engineer 
can at all times accurately ascertain whether or not 
ventilation is efficient. The construction of the in- 
strument is based upon the hydrostatic principle. 

The recorder comprises a cylinder in which works 
a perfectly-balanced float, of great sensitiveness, mov- 
ing in an inner receptacle. Instead of using water, 
which occasions constant, trouble through evapora- 
tion- and condensation, whereby the volume is con- 
tinuously varying, glycerine is employed, so that re- 
charging and adjustment of the apparatus are ob- 
viated. The instrument is attached directly to the 
ventilating shaft by means of a flexible tube con- 
nected with the device just below the cover plate. 
The depression existing in the shaft acts upon the 
surface of the glycerine contained in the vessel sur- 
rounding the central chamber, thereby causing a 
movement either upward or downward of the gly- 
cerine within the inner cylinder containing the float. 

Attached to the float is a beam or lever carrying 
the recording pen, which inscribes the reading upon 
a calibrated cylindrical chart attached to the top of the 
instrument. The rod which connects the float with 
this registering lever passes through a large oval 
aperture in the cover plate of the glycerine cylinders, 
so that it has absolutely free play, and friction is 
entirely avoided. 

When depression in the shaft acts upon the gly- 
cerine, the impulse thus set up is immediately trans- 
mitted to the recording pen, which makes a correspon- 
ding movement upon the chart, the zero line of which 
is at the top. A continuous record of the depression 
is obtained. The drum carrying the chart is fitted 
with a five weeks' clock movement, and records rang- 
ing over periods of twenty-four hours or seven days 
as may be required can be obtained. 

A modification of the instrument has been used as 
a draft gage for boilers and furnaces. 

m i u i » 

Government Printing of the Official Gazette. 

By reason of recent changes in the publication of 
the Official Gazette of the Patent Office, the entire 
work is now being produced by the Government 
Printing Office. The first number of the Gazette under 
the new method of publication was issued on July 3 
last, and the appearance of the work reflects great 
credit upon the management of the Printing Office. 
The public printer has introduced new methods, which 
not only enhance the appearance of the Gazette, but 
decrease the annual cost of its publication, as well, to 
a large amount. The rather antiquated and expensive 
photolithographic process, by means of which the pages 
were illustrated, has been eliminated, and the illustra- 
tions are now printed direct from zinc etchings in- 
corporated in the type pages and mounted on blocks 
of type height. Formerly, these were reduced in size 
and reprinted from dummy cards. The appearance 
of the Gazette has given rise to general commenda- 
tion, for the illustrations are far clearer and less 
difficult of comprehension than formerly. Patent at- 
torneys all over the country are unanimous in declar- 
ing the issue of July 3 the best number of the Gazette 
which has yet appeared and that Commissioner 
Allen and Public Printer Stillings are to be congratu- 
lated on their success in this improvement. 



Mr. George I. Rockwood, who is one of the leading 
authorities in this country on the subject of steam 
engineering, has been appointed to the professorship 
of steam engineering in the Worcester Polytechnic 
Institute. Mr. Rockwood graduated from the Worces 
ter Polytechnic Institute in the class of 1888. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

LOCKING NDT. — L. Steinbesges, New York, 
N. Y. This invention relates to locking-nuts, 
and more particularly to a form of locking- 
nut admitting of general use and peculiarly 
applicable in instances where it is desired 
to lock a nut used in electrical features and 
especially for the purpose of securing wires 
in position. It may be applied in any position 
and practically in any place and upon any 
work or to any structure where bolts provided 
with revoluble nuts may be needed. 

CIRCUIT-BREAKER.— S. Wateebuey, Sche- 
nectady, N. Y. The improvement relates to 
circuit-breakers and more particularly to those 
which may be operated both manually and 
automatically, its principal objects being to se- 
cure independence between the two operating 
mechanisms, so that the closure of the circuit 
by hand will not interfere with its again auto- 
matically opening, and to otherwise improve 
the apparatus. 

Of Interest to Farmers. 

HAY-PRESS. — E. W. Kelsey, Collierville, 
Tenn. The type referred to here is that of the 
"rebounding-plunger" press. The purpose of 
the inventor is to provide an economic form 
of press operated by horse-power, and to pro- 
vide a single double-cam-faced operating-lever 
for the plunger-shaft which has a direct action 
and which operates with the least possi-ble fric- 
tion and which also acts upon the plunger-shaft 
almost immediately upon its return from its 
pressing-stroke. 



Of General Interest. 

CABINET. — Fannie Wolf, Jersey City, N. J. 
This cabinet is for use in stores in lieu of 
shelving, and comprises a plurality of boxes 
for holding goods, the boxes being arranged in 
tiers or normally one upon another, the object 
of the Invention being to provide a simple 
means for raising the several boxes in a tier 
and supporting the box or boxes above the one 
from which it is desired to remove articles 
after said box is lowered from those above it. 

GARMENT-RACK. — Fannie Wolf, Jersey 
City, N. J. In this case the invention has 
reference to improvements in racks for dis- 
playing cloaks and other garments, the object 
being the provision of a rack of simple and 
novel construction on which the garments can 
be suspended and displayed to customers to the 
best advantage. 

HOSE-SUPrORTER. — A. M. Wilson, Cher- 
okee, Iowa. The aim of the present invention 
is to provide a supporter and belt for the same 
arranged to provide an abdominal pad without 
danger of forming wrinkles and binding the 
wearer on walking, stooping, or bending side- 
wise ; to obviate the use of undesirable metallic 
connecting-pieces and to form a convenient 
means for the attachment of the supporter 
straps of ordinary construction or such as 
described in a former patent granted to Mr. 
Wilson. 

MEANS FOR TYING BLOOD-VESSELS.— 
A. W. Fbbntzen and J. Schoemaker, Leyden, 
Netherlands. This improvement obviates a 
former disadvantage by forming the loop sepa- 
rately and thereupon placing on the nippers 
with which the vein is gripped, the ends of the 
thread being then pulled to close the loop. 
The loop slides along the nippers toward the 
rounded end of the latter, by which the vein is 
held. Reaching the end the loop slides onto 
the vein and is then drawn tightly together. 
To prevent the loop taking unfavorable position 
on the nippers, the latter are provided with an 
abutment in form of a finger, spring, or the 
like which keeps the loop from changing posi- 
tion on the instrument. 



mainly of glass, the glass section being pro- 
vided with an opening to receive the eye-sec- 
tion of a needle, which latter opening is at 
right angles to and 11 crosses the needle-opening, 
whereby such a smooth surface is presented 
to the thread that it can be quickly and con- 
veniently passed through the eye without any 
danger of chafing the thread. The base for the 
body of the threader is in the form of a 
cushion. 



Hardware. 

KNIFE. — W. F. Watson, Tidioute, Pa. The 
principal object in this instance is to provide 
means for automatically locking the blade of a 
knife, especially of that form known as a "jack- 
knife," in open position. Although especially 
adapted to jack-knives, it can be used for any 
kind of a knife having a movable blade.' For 
accomplishing this object means is provided 
which is inexpensive and which does not add a 
single piece to the jack-knife of ordinary con- 
struction. 

VISE. — J. F. McLean, Montreal, Canada. In 
this case the invention relates to improve- 
ments in vises, particularly vises of the "quick- 
acting" type, in which a pair of jaws are ar- 
ranged to be freely and quickly closed onto an 
object, after which they are moved to closer 
engagement with said object by means of a 
screw or other mechanical device. 



Household Utilities. 

MOP-HEAD. — M. Haetman, Upper Sandusky, 
Ohio. In this instance the invention has ref- 
erence to improvements in mop-heads made of 
mop-jam, wicking, or other suitable material 
and a holder for the same, and the object of 
the inventor is to produce a simple, cheap, and 
efficient mop-head and holder which can readily 
be applied to a handle and can be easily packed 
and conveniently shipped in large quantities. 

NEEDLE-THREADER AND PINCUSHION. 
— H. G. Wilmerling, New York, N. Y. The 
purpose of the invention is to provide a con- 
struction of needle-threader comprising a 
tubular body made in telescopic sections for 
the reception of needles and a head constructed 



machines and mechanical Devices. 

SNOW LOADER AND UNLOADBR.— J. O. 
Linden, Prophetstown, 111. This machine 
cleans snow from streets or roads and loads 
the snow into a wagon, from which it may be 
unloaded at any suitable place, the object 
being to provide a machine so constructed that 
the loading and unloading will be practically 
automatic and in which the working parts may 
be controlled from the driver's seat. 

RAZOR-STROPPING MACHINE. — E. G. 
Kaufman, Yonkers, N. Y. The invention re- 
lates to machines in which the strop is manu- 
ally actuated to rock a shaft connected with 
the clamp employed for holding a razor in 
contact with the runs of the strop. The object 
is to provide a machine more especially de- 
signed for stropping ordinary handled razors 
and arranged to permit convenient insertion 
and removal of the razor and to Insure easy 
rocking motion of the razor-clamp to bring the 
cutting edge of the blade into proper contact 
with the runs of the strop. 

PNEUMATIC BRUSH-FILLING MACHINE. 
— J. Moeeison, Je., Troy, N. Y. The inventor 
provides improved devices for use in filling 
brushes and he is enabled to utilize advan- 
tageously pneumatic means for showering the 
bristles upon the dies which are provided with 
holes for receiving the tufts. He arranges a 
screen in connection with the die to facilitate 
the assembling of the tufts. Economy of manu- 
facture results more particularly when the 
pneumatic showering devices are used. 

Prime movers and Their Accessories. 

HYDRAULIC MOTOR.— J. Scheoedee, Dav- 
enport, Iowa. This invention pertains to im- 
provements in hydraulic motors, the object be- 
ing the provision of a motor of this character 
that may be operated with comparatively low 
water-pressure and having a novel valve-con- 
trolling mechanism, and, further to so arrange 
the parts that there will be no dead-centers. 

Railways and Their Accessories. 

HOSE-COUPLING FOR CARS. — D. P. 
Faheney, H. E. Doran, and G. A. Newton, 
Springfield, Mo. The purpose of the inven- 
tion is to produce a coupling which will couple 
automatically when the cars are brought to- 
gether and which will have a desirable flexi- 
bility, adapting the device for the passing of 
curves and enabling it to accommodate Itself 
to roughness in the road-bed. The purpose is 
to provide efficient means for connecting the 
air-hose and other hose which should run 
through the train. 

RAILWAY-BRAKE.— W. H. Wood, Lloyd 
Street, Petersburg, South Australia, Australia. 
The invention relates to brakes for railway- 
trucks and other railway-vehicles, and com- 
prises a brake-gear whereby the brakes may 
be applied to or lifted from the wheels from 
either side of the vehicle by hand-power. The 
several parts are so situated and connected 
that they do not in any way interfere with the 
side, end, or bottom doors of the vehicle. The 
hand-levers whereby the brakes are applied 
have a horizontal movement only and can be 
operated as a vehicle passes. 

RAIL-JOINT. — C. K. Frees, Memphis, Tenn. 
This improvement pertains to railroad-rails ; 
and its object is to provide a new and improved 
rail-joint arranged to securely fasten the abut- 
ting ends of the railroad-rails together. . The 
joint is comparatively simple and durable in 
construction, and its parts can be readily as- 
sembled to insure a strong joint and support 
for the meeting ends of the railroad-rails. 



Business and Personal Olants. 



READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give tbe 
number of the inquiry. 

MUNN <fc CO. 



Pertaining to Vehicles. 

SPEED - INDICATOR FOR MOTOR - CARS 
AND OTHER VEHICLES.— R. M. Ruck, 44 
Thurloe Square, South, Kensington, London, 
England. Mr. Ruck's invention has reference to 
speed-indicators for vehicles (more particu- 
larly motor-cars) , and it has for one of its 
main objects to provide in connection with the 
"excess-speed" indicator, means whereby to en- 
able the speed at which the vehicle is at any 
moment running to be more readily ascertained 
than heretofore. 

WHIFFLETREE-HOOK. — J. R. Hughes, 
Chama, New Mex. Ter. The inventor employs 
an appliance comprising duplicate r^versely- 
disposed hooks of special embodiment for en- 
gaging therewith of a specially-constructed 
double cockeye having a tug for attachment to 
or connection with the end of an ordinary 
harness-trace. The embodiment is such that 
when this cockeye on the trace-tug is applied 
to or connected with the said hooks it is prac- 
tically impossible for the same to become acci- 
dentally disconnected therefrom, irrespective 
of the directions or angles assumed by the tug 
under ordinary conditions of operation. 

Note, — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 8323.— Wanted, addresses of manu- 
facturers of all kinds of machine planes and molders 
for steam engines. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8224.— Wanted, a ^ h. p. gasoline 
motor for attachment to an invalid's wheel chair, oper- 
ating to draw tbe same by friction of the tire. 

For bridge erectingengines. J. 8. Mundy, Newark, N.J. 

Inquiry No. 8225.— Wanted, the address of the 
makers of the Ferguson road carts. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 

Inquiry No. 8226.— Wanted the manufacturer of 
the machine for making elbows for stove-pipe and gut- 
ters. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 8227. —Wanted, makersof paper fiber 
and wood fiber tanks, about 20 feet to 30 feet long by 
lb% feet wide. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

Inquiry No. 8228. --Wanted, machinery for mak- 
ing wooden toothpicks. 

Manufacturers of patent articles, dies, metal 
st-imping, Bcrew machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8229.— Wanted, electric welded wire 
hoops, galvanized gas pipe crosses large enough to re- 
ceive %-inch pipe with one end cast heavy enough to 
turn a ball race around the opening to receive the gas 
pine and large enough to retain 3-16-inch ball, also steel 
plate 3 16 inch thick. 

Automobile experts are in constant demand at high 
salaries. Our seven weeks* course is the most thorough 
and practical, fitting men to drive, handle and repair 
Day and evening classes. Special course for owners 
New York School of Automobile Engineers, 146 West 
56th Street, New York. 

Inquiry No. 8230,— Wanted, manufacturers of 
chest handles, hinges for washing machine, also gas 
pipe. 

Inquiry No. 8231.— For manufacturers or dealers 
in wire for making ornamental novelty. 

Inquiry No. 8232.— Wanted, manufacturers of 
charcoal burners, for making charcoal out of refuse 
wood ; also for makers of stump pullers. 

Inquiry No. 8233.— Wanted, the manufacturer or 
dealer in the patented device for recording notes of 
music. 

llnquiry No. 8234.— For manufacturers of 
" knuckle-joints " or device used in a similar manner. 

Inquiry No. 8235.— Wanted, manufacturers of 
centrifugal gas-cleaning apparatus, of the Edward 
Theisen type, such as used in Europe. 

Inquiry No. 8236.— Wanted, dealers in pearl-bear- 
ing mussels, also in asbestos. 
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F Notes _ 
and Queries, 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10061) G. B. W. asks: 1. Does the 
magnetic field of an inductor dynamo rotate 
just as if the field coil were fastened to the in- 
ductor? A. No; we think the type you name 
does not. 2. In a slotted armature does the 
field have to cross an extra wide gap due 
to the depth of the slot? A. No; the air gap 
is smaller in a slotted armature. The lines 
follow the iron in preference to the air, and do 
not pass out at the bottom of the slots. 3. 
Does a conductor cut the lines of force or do 
tbe lines of force cut the conductor? That is, 
do the lines of force break on one side of the 
conductor and reunite on the other when it is 
swept through the field on the armature of a 
dynamo? A. Lines of force are not like 
threads, to be cut. They are not of material 
substance, and. are not cut in any such sense. 
The wire passes through the field and is re- 
sisted in doing so with a force which has a 
certain value and effect in generating an elec- 
tric current which is well expressed by the 
convention of imaginary lines. The lines are 
as imaginary as the earth's equator. 4. Is 
there an arc lamp which does not throw 
shadows because of the up-and-down rods by 
the side of the carbon? A. Lamps have been 
made which do not throw shadows. There need 
be but a small conductor to carry the current 
to the lower carbon. 

(10062) W. K. asks: In a recent is- 
sue in Notes and Queries, 5.846 deg. F. is 
given as the latest figure for the melting 
point of platinum. Is this misprint for 3.846? 



A. No ; the error in the melting point of plati- 
num arose from using a temperature which 
was in Fahrenheit degrees as if in Centigrada 
degrees. The melting point of platinum is 
given variously from 1775 deg. C. to 2200 deg. 
C, which would be equivalent to about 3200 
deg. to 3992 deg. Fahr. 

(10063) S. C. asks: 1. Please let me 
know the amount of iron wire which is neces- 
sary for the core of the armature of the simple 
motor described on page 500 in "Experimental 
Science." A. About a pound of wire is re- 
quired. 2. Would the carbon plates made by 
the process given on page 705 be all right for 
the plunge battery on page 401? A. Yes, if 
well made ; but we do not advise an amateur 
to attempt the manufacture of carbons. He 
cannot obtain very good results, and they are 
very cheap in the market. 3. How much bi- 
chromate of soda is required for one charging 
of the same battery? A. To every 6 quarts of 
water take 3 pounds of sodium bichromate and 
1 quart of strong sulphuric acid. 

(10064) B. H. G. asks: Please inform 
me through your Notes and Queries the prin- 
ciple and details of the radiometer? A. The 
radiometer is a heat instrument. Light has 
no connection with it. It consists of a glass 
globe, usually about two inches in diameter, 
exhausted to a suitable degree. Within is a 
steel pivot upon which revolves a cross arm 
carrying four vanes of aluminium, one face of 
which is blackened by carbon. When heat falls 
upon the vanes the black faces absorb more 
than the bright and are hotter. The molecules 
of air coming in contact with the black faces 
are heated more than those coming in contact 
with the bright faces and rebound with more 
force. The reaction of this rebound causes the 
vanes to revolve with their black faces in the 
rear. The globe itself has been made to show 
a tendency to rotate in the opposite direction 
to the vanes, this being due to the bombard- 
ment of the inner surface of the glass by the 
stream of molecules which rebound from the 
vanes. Thus the radiometer is a heat engine, 
transferring heat from the black side of the 
vanes to the surface of the glass opposite. A 
satisfactory explanation of the phenomenon is 
given in Barker's "Physics," price $3.75 by 
mail. See also Supplements 13, 37, price ten 
cents each. 2. Please state also whether en- 
ergy exists in light, and to what extent. A. 
Light and heat are now classed together as 
radiant energy by scientists, and the energy 
of both is measured by absorbing some ma- 
terial and determining the heating effect it pro- 
duces. The energy of light as light has not 
been measured by any mechanical effect which 
it can produce. 

(10065) J. L. M. asks: What is the 
most practical and least expensive process to 
produce, as near as possible, an absolute vac- 
uum in a chamber containing about four cubic 
feet? Will it require a greater capacity of 
power to empty a large space than it will a 
smaller one? A. To exhaust so large a space 
it will he necessary to use a mechanical air 
pump. It is not possible to produce an abso- 
lute vacuum by any means of exhaustion. It 
will, however, not require any greater power to 
empty a large reservoir. It will require more 
time. 

(10066) A. L. N. asks: 1. Are there 
any known substances, preferably metal, which 
allow some kind of gas to pass through, about 
the same as light through glass? If so, which? 
A. We do not know any such metal or sub- 
stances. The molecules of any gas are much 
too large to pass between the molecules of a 
metal. Red-hot cast iron will allow some gases 
to escape through it, but not with the ease 
with which light passes through glass. 2. Are 
there any known substances, preferably metal, 
which will change temperature, when immersed 
in some gas? If so, which? A. Powdered an- 
timony or heated copper foil will burn with the 
evolution of light if dropped into a jar of 
chlorine gas. 

(10067) E. V. V. writes: I have had 

some little trouble in convincing a man that 
ice forms on the bottom of a running stream 
of water, but having seen the same I know I 
am right. Would you kindly answer same in 
your valuable paper? A. Anchor ice is often 
to be seen fastened to the stones on the bot- 
tom of a stream, and also to the timbers 
around a mill. Very frequently mills are 
stopped by the anchor ice during a very cold 
snap. 

(10068) H. W. J. says: 1. Is concrete 

made wet stronger than if made dry? A. Con- 
crete should be made wet. It will be a great 
deal stronger than if made dry. 2. Are con- 
crete walls made of the common form of con- 
crete blocks non-porous? A. Concrete walls of 
common concrete blocks are porous. 3. Are 
walls made with oyster shells liable to fail on 
account of tbe shells bursting? A. It is some- 
what difficult to answer this question, as there 
are a great many ways in which oyster shells 
could enter into building material successfully. 
4. Is the proportion 1, 3, 5 considered about 
tbe proper one for concrete? A. The proper 
and standard mixture for concrete is 1 part 
Portland cement, 3 parts clean sharp sand, 5 
parts fine crushed stone. 

(10069) R. L. M. asks how to make 
Pharaoh's serpents. A. These are little cones 
of sulphocyanide of mercury which, when 
lighted, give forth a long, serpent-like, yellow- 
ish brown body. Prepare nitrate of mercury 
by dissolving mercury dioxide in strong nitric 



54 



Scientific American 



J*«Y 21, I906. 



acid as long as it is taken up. Prepare also 
sulphocyanide of ammonium by mixing 1 vol- 
ume sulphide of carbon, 4 strong solution of 
ammonia, and 4 alcohol. This mixture is to 
be frequently shaken. In the course of about 
two hours, the bisulphide will have been dis- 
solved, forming a deep red solution. Boil this 
until the red color disappears and the solution 
becomes of a light yellow color. This is to 
be evaporated at about 80 deg. F., until it 
crystallizes. Add little by little the sulpho- 
cyanide to the mercury solution. The sulpho- 
cyanide of mercury will precipitate ; the super- 
natant liquid may be poured off, and the mass 
made into cones of about % inch in height. 
The powder of the sulphocyanide is very irri- 
tating to the air passages, and the vapor from 
the burning cones should be avoided as much 
as possible. To ignite them set them on a 
plate or the like, and light them at the apex 
of the cone. 

(10070) J. H. K. asks how to platin- 
ize silver. A. Place some platinum in a small 
quantity of aqua regia or nitrohydrochloric 
acid, and keep it in a warm place for a few 
days, when it will have dissolved. As soon as 
it has dissolved, evaporate - the liquid at a 
gentle heat until it is as thick as honey, so 
as to get rid of the excess of the nitric and 
hydrochloric acids. Add a little water, and it 
is ready for use. A dozen drops of this solu- 
tion goes a long way in platinizing silver. The 
operation is : performed in a small glass or 
beaker, covered with a watch glass to keep in 
the fumes, and placed in a little sand in a 
saucer to equalize the heat. 

(10071) A. J. C. asks for formulas 

for printer's rollers. A. To 8 pounds trans- 
parent glue add enough water to cover it ; let 
it stand with occasional stirring seven or 
eight hours. After twenty-four hours, all- the 
water should be absorbed. Heat it in a water 
bath, as glue is always heated as soon as 
melted, and when both rise, remove from fire, 
and add 7 pounds molasses that has been made 
quite hot. Heat with frequent stirring for 
half an hour. The molds should be clean and 
greased. Pour into molds after it has cooled 
a little, and allow to stand eight or ten hours 
in winter, longer in summer. Some use far 
more molasses; three to four times above quan- 
tity, and less' water. In this case, after soak- 
ing one to one and one-half hours, the glue is 
left on a board overnight, and then melted 
with addition of no more water, and three or 
four times its weight of molasses added. Two 
hours' cooking is recommended in this case. 

(10072) B. F. M. asks for information 
concerning sunstroke. A. Sunstroke is caused 
by excessive heat, and especially if the weather 
is muggy. It is more apt to occur on the 
second, third, or fourth of a series of hot 
days than on the first. Loss of sleep, worry, 
excitement, close sleeping rooms, debility, abuse 
of stimulants, predispose to it. It is more apt 
to attack those working in , the sun, and es- 
pecially between the hours of eleven o'clock in 
the morning and four o'clock in the afternoon. 
On hot days wear thin clothing. Have as 
cool sleeping rooms as possible. Avoid loss of 
sleep and all unnecessary fatigue. If working 
indoors and where there is artificial heat (laun- 
dries, etc.), see that the room is well venti- 
lated. If working in the sun,- wear a straw 
light hat (not black, as it absorbs the heat), 
etc., and put inside" of it, on the' head, a wet 
cloth or a large green leaf; frequently lift 
the hat from the head and ^see that the cloth 
is wet. Do not check perspiration ; but drink 
what water you need to keep' it up, as perspi- 
ration prevents the body - from being over- 
heated. Have, whenever possible, an additional 
shade, as a thin umbrella when walking, a 
canvas or board cover when - working in the 
sun. If a feeling of fatigue, dizziness, head- 
ache, or exhaustion occurs, cease work im- 
mediately, lie down in a shady and cool place, 
apply cold cloths to and pour cold water over 
head and neck. If any one is overcome by 
the heat, send immediately for the nearest 
good physician. While waiting for the phy- 
sician, give the person cool drinks of water 
or cold black tea, or cold coffee, if able to 
swallow. . If the skin is hot and dry, sponge 
with or pour cold water over the body and 
limbs, and apply to the head pounded ice 
wrapped in a towel or other cloth. If there 
is no ice at hand, keep a cold cloth on the 
head and pour cold water on it, as well as on 
the body. If the person is pale, very faint, 
and pulse feeble, let him inhale ammonia for 
a few seconds, or give him a teaspoonful of 
aromatic spirits of ammonia in two tablespoou- 
fuls of water with a little sugar. 

(10073) J. M. H. wants to know how 
to harden wood pulp. A. Various substances 
can be used to harden the pulp, such as glue, 
starch, and gum arabic, tragacanth, etc. The 
dry pulp should be mixed with as thin mucilage 
as is possible to make it stick together when 
pressed. White clay or ka«lin can be also mixed 
with the pulp to make it like a putty. The 
molds should be slightly oiled to keep from 
sticking. 

(10074) C. M. A. asks for information 
concerning sodium silicate. A. Silicate of soda 
(or soluble glass) is prepared by fusing to- 
gether carbonate of soda and sand, or by boiling 
flints in caustic soda under great pressure. It 
is not soluble in cold water, but dissolves in 5 
or 6 times its weight of boiling water. It is 
employed in the manufacture of soap, in fixing 
colors, in preserving stones from, decay. In ad- 






The Best Opportunity 

for Investment 
Offered tor Many Years 

A Manufacturing Industrial, without Restrictions on Earnings; 
An Established Manufacturing Business Owning and Con- 
trolling an Invention Supplying a Tremendous Field 
Hitherto Unfilled, Marking an Epoch in the 
Controlling of Atmospheric Conditions 
in Any Enclosed Space. 

{See Editorial Section, Scientific American, June 23, igo6, page 512^ 



Our system absolutely controls all atmospheric conditions, creates in 
Summer any temperature desired in any enclosed space, and at all times 
affords any conditions of humidity from very low percentages up to ioo# if 
desired. 

Our system is an epoch maker, just as marked and just as important as 
the McKay Sewing Machine, Mergenthaler Linotype, Bessemer Steel Process, 
Telephone, Cash Register, Phonograph, or any other of .the important inven- 
tions which have revolutionized former conditions and made it possible for 
Stockholders in the several companies to derive from modest investments 
enormous annual incomes. 

Our system has been thoroughly demonstrated commercially as will be 
noted from the subsequent list of installations in sixteen states in this country 
arid in foreign countries. Its wide range of usefulness will appeal to everyone. 
See avenues of trade. 

SOME OF OUR INSTALLATIONS 

HUMIDIFYING 

Arlington Mills, Lawrence, Mass.; New Arlington Mills, Lawrence, Mass.; 
Whitman Mills, New Bedford, Mass.; Alsace Worsted Co., Woonsocket, R.I.; 
Atlantic Cotton Mills, Lawrence, Mass.; American Thread Co. , Fall River, 
Mass.; Lorraine Mfg. Co., Pawtucket, R. I.; Smith & Kaufmann, New York 
City; West End Thread Co., Millbury, Mass.; Thos. Wolstenholme, Sons & 
Co., Philadelphia, Pa.'; Cheney Brothers, So. Manchester, Conn.; J. & J. 
Dobson, Philadelphia, Pa.; Salt'sTextile Mfg. Co., Bridgeport, Conn.; Wayne 
Junction Spinning Co.,- Wayne Junction, Pa.; Joseph Benn & Sons, Centre- 
dale, R. I.; Villa, Stearns Co., Passaic, N. J.; Klots Throwing Co., Carbon- 
dale, Pa.; Klots Throwing Co., Cumberland, Md, ; Klots Throwing Co., 
Archbald, Pa. ; Sanford Mills, Sanford, Maine; Singleton Silk Mills, Wades- 
boro, N. C; E. A. Mallory & Son, Danbury, Conn.; A. E. Tweedy Silk Mills, 
Danbury, Conn.; George Singleton, Oxford, N. J.; Berg & Co., Orange 
Valley, N. J.; Doherty Hall Mill (2) Paterson, N. J.; Doherty Congdon Mill, 
Paterson, N. J ; Bennett Mills, New Bedford, Mass.; New Jersey Worsted 
Co., Garfield, N. J.; King Philip Mill, Fall River, Mass.; Lafayette Worsted 
Co., Woonsocket, R. I.; Boott Mills, Lowell, Mass.; Simmons Braid Co., 
Providence, R. I.; Belgian Viscose, Brussels. 

COOLING 

W. M. Lowney Co., store, Boston, Mass.; W. M. Lowney Co., factory, 
Boston, Mass.; W. M. Lowney Co., storehouse, Chicago, 111.; W. F. Schrafft 
& Sons, Boston, Mass.; Winthrop Baker, Boston, Mass.; Standard Candy 
Co., Milwaukee, Wis.; Chocolat-Menier, New York City; Kibbe Bros., 
Springfield, Mass.; F. H. Dennis, Rochester, N. Y.; A. E Brooks, 
Grand Rapids, Mich.; Buffalo Candy Co., Buffalo, N. Y.; Smith-Kirk 
Candy Co., Toledo, Ohio; Zeigler-Egau, St. Paul, Minn.; Rockwood 
& Co., Brooklyn, N. Y.; A. P. Fox, Catskill, N. Y.; Sims-Jeffries. Columbus, 
Ohio; Mary Elizabeth Evans, Syracuse, N. Y. ; W. R. Eaton Co., Boston, 
Mass.; H. W. Carlow & Co., Taunton, Mass.; Two Star Confectionery Co. , 
New York City; M. L. Morgenthau, New York City; Weaver Costello Co., 
Pittsburg, Pa. ; U. S. Candy Co. , Cleveland, Ohio ; Lenox Hotel, Boston, 
Mass.; The Nunnally Co., Atlanta, Ga.; Utica Candy Co., Utica, N. Y.; 
Cornwell Candy Co., Chicago, 111.; Cornwell Candy Co., St. Louis, Mo. ; John 
F. Finn, Lawrence, Mass. ; Harry Webb Co. , Toronto, Canada. 

SOME OF THE AVENUES OF TRADE 

TEXTILE INDUSTRY 

Mills — Wooi,en, Cotton, Worsted, Yarn, Suk, Linen 
Confectionery Trade, Chocolate Dipping Rooms, Hat Trade, Paper Mills, 
Press Rooms, Tobacco Trade, Hotels, Theaters, Hospitals, Sanitariums, Sick 
Rooms, School Rooms, Restaurants, Billiard Halls, Bowling Alleys, Wine 
Rooms, Beer Gardens, Laundries, Houses, Offices, Department Stores, 
Leather Storage, Banks, Boards of Trade, Steamers, Stoker Rooms, Fruit 
Steamers, War Vessels, Breweries, Cold Storage, 



To increase our facilities for Manufacturing and Marketing the rapidly 
increasing demand for our Regenerators, and to provide additional working 
capital, we shall sell (without increase in price) a limited amount of Treasury 
Stock at its par value, $25.00. 

SALIENT FEATURES. -Small capitalization, only $500,000. One 
kind of stock, non-assessable, no bonds, no mortgages. Fully protected by 
patents in the United States and thirty-five foreign countries. Everything 
owned and controlled by the Company. Stockholders share according to 
their holdings in every profit accruing to the Company. 

We invite the closest investigation at our offices, 88 Broad Street, Boston, 
Mass. (foot of Franklin Street), Suite 906-912, and at our factory, 944 
Dorchester Avenue, Boston, Mass., where we can show the practical de- 
monstration of our system, also by appointment at our New York Office, 203 
Broadway, New York City. 

REGENERATED COLD AIR CO. 

Main Office, 88 Broad Street 
Rooms 906 to 912 
\ Main 223 Boston, Mass. 

I Main 224 Cable Address "Clearvair" 

New York Office, 203 Broadway 
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mixture with other silicates, silicate of soda 
occurs in glass; and it (equally with silicate 
of potassa) imparts the property of viscidity 
before fusion to such mixtures, which is of 
great value in the working of glass. 

(10075) W. B. K. asks how to temper 
gun springs. A. To temper gun springs, heat 
them evenly to low red heat in a charcoal fire, 
and quench them in water with the cold chill 
off, beeping them immersed "intil reduced to the 
temperature of the water. Place an iron pan 
containing lard oil and tallow in about equal 
quantities, over a fire, and place the springs 
therein, and heat the pan- until its contents 
take fire ; then hold the springs in the flames, 
turning them over and ov n r and dipping them 
occasionally in the oil to beep them blazing ; 
when the oil adhering to them blazes freely 
when they are removed from the flames, place 
them aside to cool off. 

(10076) A. S. G. says: Would you 
please answer by letter or through the columns 
of your paper, if steam turbine engines have ever 
been used for automobiles? If so, where can 
I get a description of them? If not, why 
could they not be used? A. We have never 
heard of an instance where an attempt has 
been made to apply a steam turbine engine 
to an automobile. The speed at which it is 
necessary to run the steam turbine of small 
power would make their successful applica- 
tion to automobile practice extremely difficult. 
The speed control and power at starting also 
make the steam turbine less satisfactory than 
the ordinary steam engine for automobile 
work. The most serious difficulties with the 
steam automobiles are with the boilers generat- 
ing the steam rather than with the engines. 

(10077) G. A. D. asks: Would you 
kindly inform me whether it is possible to 
build a brick smokestack or chimney 150 feet 
high, either square or round, which will be 
strictly plumb from top to bottom? A. In 
reply to your question as to whether it would 
be possible to make a brick smokestack or 
chimney 150 feet high, either square or round, 
which would be strictly plumb, we would say 
that of course it is impossible to make any- 
thing mathematically straight or plumb. The 
difficulty of obtaining proper foundation for a 
tall chimney, and the possibility of unequal 
settlement, make it especially difficult to have 
such a structure come as near to the absolute 
plumb line as many other structures would. 
It is customary to give the outer wall of a tall 
chimney a batter, making the chimney smaller 
at the top than at the bottom, both for rea- 
sons of economy and stability. 

(10078) J. N. P. says: 1. Why and 

how does water put out fire? Why does the 
water have the same effect whether hot or 
cold? A. Water puts out a fire by reducing 
the temperature of a flame below the point 
of ignition, and is especially efficient for this 
purpose because of the large amount of heat 
that is required to turn it into steam. It is 
almost as effective when hot as when cold, be- 
cause of the great amount of latent heat in 
the water. 2. Does the sun shining directly on 
a cooking stove have any effect upon the cook- 
ing? Does it lessen the baking in any way? If 
when shining on a fire in an open grate, does 
it reduce the heat? A. The sun shining di- 
rectly on a stove or fire in an open grate 
tends to increase the temperature slightly, just 
as it tends to increase the temperature of any 
other object. The bright sunlight, however, 
may make the fire appear less brilliant, and 
therefore appear to give out less heat. This 
effect, however, is deceptive. 

(10079) J. B. E. says: What will be 
the approximate cost of installing an electric 
light plant to furnish 1,000 16-candlepower 
lights and run one elevator (exclusive of light 
charges)? The approximate amount of fuel, 
coal, for 10-hour run? What horse-power 
steam outfit required? Is direct or alternat- 
ing current better for private hotel plant? Is 
gasoline outfit practical for this purpose from 
standpoints of economy and reliability? What 
would be the difference in cost of fuel between 
steam and gasoline with coal say at $2.50 per 
ton? Is it practical to use exhaust steam in 
radiators for heating house? Do you con- 
sider underground tank with, air pressure 
preferable to elevated gravity pressure tank 
for private water-works? A. An electric light 
plant furnishing 1,000 16-candIe-power lights 
and running one elevator will require an en- 
gine which will develop from 100 to 120 horse- 
power and a generator which would generate 
from 65 to 75 kilowatts. Such a plant will 
require from three to six tons of coal per ten 
hours, according to the type of engine and 
boiler that are installed. Direct current is as 
efficient and more simple for your purpose than 
alternating current, and is perhaps more eco- 
nomical and reliable than gasoline. It is per- 
fectly practical to use exhaust steam in the 
radiators of a heating plant, and if the in- 
stallation is properly made, this will give sat- 
isfactory results and be a great saving in ex- 
pense. Either an underground pressure tank 
or gravity pressure can be satisfactorily used 
for private water works. Nothing is superior 
to the gravity pressure. 

(10080) M. L. T. asks: 1. In the so- 
called "Highlow" lamp, is the small loop of 
filament which is used for the small candle- 
power of a greater resistance than the large 
one? If so, what is its resistance in com- 
parison with the large one? A. We do not 
know the resistance of the filaments of the 
"Highlow" lamp, but the resistance of the 
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side which gives the least light must be much 
greater than that of the side which gives the 
brighter light. 2. Is a silk watch chain any 
protection to a watch from its being magnet- 
ized when being carried in the pocket? The 
first person claims that he wears a silk watch 
chain while working about a machine (which 
by the way is a 150-kilowatt rotary converter, 
£50 volts direct current) so that if it should 
hit the field casting, his watch would not re- 
ceive the magnetism by its traversing the 
chain as it would if it were gold. I claim 
that the material of the chain woujd not af- 
fect the watch becoming magnetized, but if 
brought near enough to the machine, the 
watch would receive the magnetism, even if 
it were in the pocket. I have always read 
that magnetism had no insulator ; according 
to this, I believe the silk chain to be no pro- 
tection from magnetism. Will you please 
state your opinion of this? A. Your friend 
and yourself seem to be a little mixed in ref- 
erence to magnetism, silk watch chains, etc. 
You are right that magnetism passes through 
space. It has no insulator, excepting iron. 
It does not traverse a wire at all. It whirls 
around a wire in which a current of electricity 
is flowing, and causes the current to move a 
magnetic needle, and thus makes voltmeters 
and ammeters possible. Silk on the other 
hand is an insulator of electricity, not of 
magnetism. Electricity cannot get off a wire 
covered with silk. Gold is a conductor of 
electricity, and if a gold watch chain touched 
any uninsulated metal which was carrying a 
current, a man who might touch the chain in 
that position would receive a shock. If such a 
chain should touch the field casting only, 
nothing could happen, since the field casting 
is not carrying a current of electricity, but is 
only magnetized. 
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Turbines. By W. H. Stuart Garnett. 
London: George Bell & Sons, York 
House,, 1906. 8vo.; pp. 283. Price, 
$2.75. 
As the author himself states, the book is 
intended primarily to give a popular account 
of the history, construction, and operation of 
the turbine, and particularly of the various 
steam turbines which are so properly attract- 
ing general public interest at the present time. 
While the book is excellent from this stand- 
point, it is naturally not of great value to 
the student or the expert. Both the water 
and the steam turbine are treated in this 
volume. The discussion of each is prefaced 
with a capital historical sketch of the process 
of its development. Theory is hardly touched 
upon, the discussion being almost wholly de- 
scriptive. It will undoubtedly prove .useful 
and interesting to that numerous class of 
people who take an intelligent interest in 
things mechanical, without any desire of act- 
ually becoming masters of any particular 
branch. 

Continuous Current Armatures. By 

C. Kinzbrunner, A.M.I. E.E. New 
York : D. Van Nostrand Company, 
1906. 12mo.; pp. 80. Price, $1.50. 

This book is substantially a translation of 
the work of Prof. Arnold on the same subject, 
in which, however, the text was considerably 
shortened by omitting the discussions of all 
those windings which are seldom employed for 
standard machines, though they are practically 
possible of construction. While Prof. Arnold's 
method of treating the subject has been closely 
followed, the descriptions have been restricted 
to the commonly employed drum windings 
alone. However, the rules are so given that 
an intelligent student of the text can un- 
doubtedly design any winding, even though it 
be not actually included in the discussion. The 
language of the book is such as to make it of 
great value for popular student reading, so 
that notwithstanding that the text is mainly 
intended for students and designers, the artisan 
of ordinary intelligence will also he able to 
comprehend the principles set forth. 

Polarisationsmikroskops. Von Dr. Ernst 
Weinschenk. Freiburg im Breisgau: 
Herdersche Verlagshandlung, 1906. 
8vo.; pp. 147. Price, $1.25. 
The second edition of Dr. Weinschenk's ex- 
cellent book is merely intended to bring the 
work thoroughly up to date, and to include a 
discussion of the latest advances in the use 
of the instrument. Few other changes were 
necessary. The first edition, issued in 1901, 
was an excellent book to use in connection 
with investigations in which the polarization 
microscope was employed. The art of using 
this instrument is of comparatively recent 
growth, but within the last four or five years 
the development has been exceptionally rapid 
and extensive, so that this second edition is 
very timely. 

Alternating Current Windings. By C. 
Kinzbrunner, A.M.I.E.E. New York: 

D. Van Nostrand Company, 1906. 
8vo.; pp. 80. Price, $1.50. 

As in "Continuous Current Armatures," only 
those windings are discussed in this book 
which are commonly used in practice, and 
special attention has been devoted to discus- 
sing the principles underlying the alternating- 
current windings in such a manner that even 
the workman will be able to understand them. 

The Wheat Problem. By Sir William 

Crookes, F.R.S. London: Chemical 

News Office, 1905. 12mo.; pp. 506. 

Price, $1.40. 

The present volume arises out of the com- 
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ments provoked by the address which the author 
delivered before the members of the British 
Association in September, 1898. To put the 
matter briefly, the author stated that under 
the present conditions of heedless culture, a 
scarcity of wheat is within appreciable dis- 
tance ; that wheat-growing land all over the 
world is becoming exhausted, and that at some 
future time no available wheat land will be 
left. The author urged that nature's re- 
sources, properly utilized, are ample. He urged 
that a moderate dressing of chemical manure 
would pull up the average yield from 12.7 
bushels to 20 .bushels an acre—thus postpon- 
ing the day of dearth "to so distant a period 
that we and our sons and grandsons may 
legitimately live without undue solicitude for 
the future." Sir William Crookes's address 
caused world-wide comment. The book is now 
in its second edition. 

A History of Architectural Develop- 
ment. Vol. I. BV F. M. Simpson. 
London and New York: Longmans, 
Green & Co., 1905. 8vo.; pp. 260. 
Price, $5. 
This is the first of three volumes which aim 
to trace the development of architecture 
through the planning, construction, materials, 
and principles of design of the buildings de- 
scribed, and to try and indicate the broad les- 
sons which may be learned from them. The 
half-tones and drawings are excellent, and 
serve admirably to elucidate the text. The 
typography is excellent. This book will prove 
a very welcome addition to the library of all 
students of architecture, and will also be of 
value to the professional architect. 

The Book of the Rothamsted Experi- 
ments. By A. D. Hall, M. A. Oxon. 
New York: E. P. Dutton & Co., 
1905. 8vo. ; pp. 294. Price, $3.50 

net. 
The Rothamsted agricultural experiments 
were the basis of modern scientific agriculture, 
and they are classical. For over sixty years 
the work of Lawes and Gilbert has been recog- 
nized as of the utmost importance from an 
economical point of view. The great object *">f 
the Rothamsted experiments is to obtain know- 
ledge that is true everywhere, and to arrive 
at principles of general application, leaving the 
farmer himself, through his more immediate 
advisers, to adapt and translate them into 
money. Agricultural science involves some of 
the most complex and difficult problems the 
world is ever likely to have to solve. The 
present volume will prove of value, not only 
to the scientist, but for any man concerned 
with the management of land, whether farmer 
or market gardener, landowner or agent, who 
wants to learn something of the processes go- 
ing on in the growing crop and in the soil, as 
they have been elucidated by the most com- 
plete set of field experiments the world has 
yet seen. The book will prove of great value 
to students. 

Houseboats and Houseboating. Edited 
by Albert Bradlee Hunt. New York: 
Forest and Stream Publishing Com- 
pany, 1905. 4to.; pp. 216. Price, $3. 
Houseboating is one of the most delightful 
ways of living that can be thought of. The 
present volume goes thoroughly into the sub- 
ject, illustrating each boat and giving plans 
of the same. The subject is roughly divided 
as follows : "Houseboating in America," 
"Houseboating in England," "The Sailing 
Houseboat," "Steam Power for Houseboats," 
"Gasolene Power for Houseboats," "The Sta- 
tionary Houseboat," "Interior Fitting and Fur- 
nishing," and "The Inside Route to Florida." 
It is a most admirable book. 

The Competent Life. By Thomas D. 
West. Cleveland: Cleveland Print- 
ing and Publishing Company, 1905. 
16mo.; pp. 268. Price, $1.25. 

This work is presented to the public as a 
message on the betterment of labor, and comes 
from a journeyman to operatives, from an em- 
ployer to managers, a man to men. The es- 
says are the fruit of much experience and 
thought concerning the vital question of ef- 
ficiency, its necessity, and methods of attain- 
ment, and is presented with the light and 
intelligence which two-score years of active 
service can give. There is much material for 
thought in the volume. 

Eminent Engineers. By Dwight God- 
dard. New York: Derry-Collard 

Company, 1906. 12mo.; pp. 280. 

Price, $1.50. 
This book is composed of brief biographies 
of American and European engineers. Mr. 
Goddard has spent a large amount of time in 
the selection of the engineers to be repre- 
sented, as well as the matter concerning them. 
All unnecessary details have been omitted, and 
only the facts of general interest have been 
given. Many of the portraits are rare, and 
were obtained from interesting sources, all of 
which goes to make the book of great value 
to everyone who is at all interested in the 
progress of mechanics. 

The School House: Its Heating and 
Ventilation. By Joseph A. Moore. 
Boston: Published by the author, 
1905. 8vo.; pp. 204. Price, $2. 
The author has been engaged for the last 
eighteen years in the inspection of public build- 
ings in Massachusetts, and in supervising the 
construction of and testing the various methods 
of heating and ventilation, especially in school 
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houses. He presents to those interested in our 
public schools some suggestions as to the con- 
struction and the heating and ventilation of 
such buildings. The class of buildings selected 
are those of small or moderate size, of which 
many are erected each year. The boob is well 
illustrated by common-sense plans and dia- 
grams. 

The Statically-Indeterminate Stresses 
in Frames Commonly Used for 
Bridges. By Isami Hiroi, C.E., Dr. 
Eng. New York: D. Van Nostrand 
Company, 1905. 12mo.; pp. 174. 
Price, $2. 
The present work is the outgrowth of a 
series of lectures given to the students of 
civil engineering in the Tofeio Imperial Univer- 
sity. It contains the solution of those prob- 
lems most commonly met in the practice of a 
bridge engineer, the aim of the author being 
to save the time and labor of those intent on 
a more rational design of the class of the 
structures treated, than is generally followed, 
by furnishing them with the necessary formu- 
las, for which rough approximation or even 
guesswork frequently forms a substitute. It is 
a very painstaking work. 

Elements of Descriptive Geometry. By 
C. E. Ferris. New York: American 
Book Company, n. d. 8vo.; pp. 127. 
Price, $1.25. 
Inquiry among the leading draftsmen shows 
that nearly all their work is done in the third 
quadrant or angle. It seems reasonable, there- 
fore, to teach the subject of Descriptive 
Geometry in our technical schools as it will 
be used by our graduates. Many years of ex- 
perience teaching this subject proves to the 
author that the student may learn to think 
with this problem below the horizontal and 
behind the vertical and perpendicular planes, 
just as well as above and in front of those 
planes. The author has produced an excellent 
text-book along these lines. 

The Influence of Molecular Constitu- 
tion Upon the Internal Friction of 
Gases. By Frederick Mailing Peder- 
sen, E.E., Sc.D. New York: D. Van 
Nostrand Company, 1906. Pp. 59. 
Price, 50 cents. 

Lectures on the Method of Science. 
Edited by T. B. Strong. Oxford: At 
the Clarendon Press, 1906. 8vo.; 
pp. 249. Price, $2.50. 

avogadro and -dalton. the standing in 
Chemistry of Their Hypotheses. 
By Andrew N. Meldrum, D.Sc. With 
a Preface by Francis R.,Japp, M.A., 
LL.D., F.R.S. Edinburgh: James 
Thin, 1906. 8vo.; pp. 113. 

House Hints fob Those Who Build, 
Buy, or Rent. Philadelphia: House 
Hints Publishing Company, 1906. 
18mo.; pamphlet. Price, 25 cents. 
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Abdominal support or binder, M, A. Watson 825,165 
Acid, making sulfuric, W. M*. Johnson.. 825,057 

Adding machine, C. W. Gooch 825,205 

Advertising device, J. B. Daniels 825,195 

Air brake mechanism, J. Dillander 824,712 

Alcohol, making wood, H. O. Chute 824,906 

Amusement apparatus, J. Jurgens 825,130 

Anvil attachment, Heer & Gamber 825,126 

Armature, F. M. \ ogel 825,252 

Ash and garbage ca.:, C. Van Hoesen.... 824,891 

Automobile, H. Lemp 825,276 

Automobiles, adjusting means for the 

clutch mechanisms of, D. F. Graham. 825,206 

Axle, H., M. Butler 825,108 

Axle bearings, oil-retaining device for, H.. 

B. Bareckson 824,918 

Baby yard, B. H. Lee 825,137 

Bait, artificial, B. L. Lull 825,140 

Bait, artificial, J. T. Mitchell 825,232 

Barrel, L. V. Rathbun 824,950 

Battery plate, secondary, W. L. Silvey... 824,828 

Bearing, ball, A. Riebe 824,819,824,820 

Bearing, ball, R. Conrad 824,847 

Bed and sofa, combined, D. D. Dailey . . 825,194 

Bed, folding, S. R. Moore 824,734 

Bed, invalid, N. Clement 824,846 

Belt for brake wheels, D. Thomas 825,089 

Belt holder, H. Salisbury 824,745 

Belt shifter, W. E. Dillard 825,265 

Binder, magazine, C. Chivers 825,112 

Blackboard, C. Fricke 824,781 

Block mold, Foster & Lang 824,855 

Blood vessels, means for tying, Frentzen 

& Schoemaker 825,121 

Boiler. See Steam boiler. 

Boiler, J. H. Meissner 824,801 

Boiler cleaning apparatus, W. O. Nord- 
strom 824,947 

Boiler tube cleaners, etc., turbine motor 

for, H. F. Weinland 825,094 

Bolster and making the same, body and 

truck, E. I. Dobbs 825,025 

Bolster, body and truck, E. I. Dodds, 

825,024, 825,032 

Bolster construction, E. I. Dodds 825,022 

Book holder, M. H. P. Catlin 825,262 

Book holder or reading desk, Power & 

Gosling 825,072 

Books, memorandum attachment for, J. 

Appleton 825,174 

Bottle, A. A. Boschelli 824,706 

Bottle, indicating, E. Atkinson 824,838 

Bottle, medicine, L. Perotti 824,738. 

Bottle, non-refillable, Davis & Jameson.. 825,263 

Bottle stopper, J. M. Cumming 824,913 

Bottles, apparatus for siphoning liquids 

from, G. W. Ansley 825,173 

Brake, R. W. Bainbridge 825,176 

Brick and artificial stone, machine for mak- 
ing, G. Wettlaufer ...; 825,166 

Brick kiln, J. Elcock 824,919 

Bucket support, J . F. Silv er 825,248 

Cabinet, F. Wolf 825,098 

Cabinet, kitchen, W. C. Horner. .824,864, 824,865 
Cable grip, R. EL Keays 824,724 



I Have One 
Kind of 
Property, " 







said a man high in the business world, 
"on which I consider there is absolutely 
no hazard or risk of any kind, and that is 
my life insurance policies. I feel that I 
am taking no business chances of any sort 
in connection with them. They are the 
solitary sure thing in my entire list of 
possessions. All other business, all other 
security, is, to put it roughly, more or less 
of a gamble. I, of course, hope and expect to win with most of my investments, 
but shall no doubt lose on some, and may on the whole. Smarter men than I 
have gone to the wall who believed themselves perfectly en- 
trenched against adverse fortune. But on my life insurance 
policies I simply cannot lose; and, what is better, neither can 
my estate. The money is there, a goodly share of it, ready for. 
me the date my endowments mature, and every dollar of it 
ready for my estate if I get through with this world to-night. 
Moreover, it is earning liberal dividends all the time, and every 
policy is worth more this year than it was last. I mean every 
word when I say that in taking life insurance I went into 
the only thing I have ever undertaken in which 1 ran no risk 
whatever. It was and is the only positively . 'sure thing' I have 
ever assumed." 

You should protect your family in the same way. 
You can arrange to do it by writing for informa- 
tion, now while you think of it, to Dept. iai 

THE PRUDENTIAL 

Insurance Co. of America 




Incorporated as a Stock Company by the State ol New Jersey 



JOHN F. DRYDEN 

President 



Home Office: 
NEWARK, N. J. 



Round Trip to 
North Coast Land 

From Chicago to Seattle, Tacoma or Port- 
land and return. Every day this summer. 
Stop-overs permitted for a side trip through 
Yellowstone National Park and at other 
interesting points. Low rates for these and 
many other interesting trips via the 

Chicago, Milwaukee and 
St. Paul Railway 

A trip to the North Pacific Coast is unsur- 
passed for its vast panorama of wonderful 
scenery. To these attractions are added 
untold agricultural and commercial oppor- 
tunities. 

Choice of routes — via St. Paul and Minnea- 
polis, Omaha or Kansas City. Go one way 
and return another. 

Descriptive folders free. 

F. A. MILLER W. S. HOWELL 

General Passenger Agent General Eastern Agent 

CHICAGO ^ewTork^ 



Cable or wire hanger, R. C. McKiliget 825,236 

Cables, method and apparatus for hang- 
ing aerial, R. S. Peirce 825,070 

Caissons, air lock for, Mattson & Torrance, 

824,876, 824,877 
Calcium carbid, producing, J. M. Morehead 825,234 

Calculating m::"iine, A. E. Kenyon 824,795 

Camera support and walking stick, um- 
brella, etc., combined, G. S. Russell. 825,006 
Car body bolster, railway, O. W. Meissner. 824,802 

Car body, metallic, E. I. Dodds 825,040 

Car bolster, E. I. Dodds 825,031, 825,033 

Car bolster and making the same, E>. I. 

Dodds 825,026, 825,027 

Car bolster, metallic, E. I. Dodds. .825,030, 825,034 
Car construction, metallic, E. I. Dodds.. 825,019 
Car coupling repairing device, Cross & 

Peterson 824,912 

Car door-operating mechanism, gondola, E. 

I. Dodds 825,020 

Car draft rigging, J. M. Ames 824,698 

Car fender, B. B. Jenkins 824,986 

Car, freight, Hart & Neikirk 824,926 

Car loading apparatus, automatic, W. J. 

Selleck 824,826 

Car side or center sill, Dunbar & Dodds.. 825,043 
Car sill construction, railway, E. I. Dodds 825,021 

Car sill, railway, Dunbar & Dodds 825042 

Car, sleeping, w. B. Prouty 824,815 

Car stake, E. I. Dodds 825,028, 825,029 

Cars and other vehicles, speed-indicator for 

motor, R. M. Ruck 825,075 

Cars, plate and stake structure for gon- 
dola, E. I. Dodds 825,036 

Carving machine, F. H. Richards 824,818 

Case. See Show case. 

Cash register, F. C. Osborn 824,881 

Caskets into inclosing boxes, apparatus for 

placing, E. F. Gilbert 825,046 

Caster, Merrick & Miller 824,733 

Catamenial sack. C. M. Greenwald 825,122 

Cement block lifter, E. H. Samuelson... 824,822 

Centering device, E. L. Cook 824,975 

Chair, J. Gilson 824,714 

Checkrein holier, II. A. Mikkelson 825,146 

Cheese cutter, computing, B. W. Sabin . . 824,744 

Chuck, drill, O. M. Mowat 824,735 

Circuit breaker, S. Waterbury 825,092 

Circuit breaking mechanism, W. S. Mayor.. 825,144 

Clamp, A. Anderson 825,171 

Clasp, E. L. Fesler 824,713 

Clearing house machine, J. H. Ericksoi*. . . . 824.920 

Closure and making same, M. Engels 825,115 

Clothes gripper, K. M. Dunbar 824,915 

Clutch, friction, E. A. Muller 824,805 

Coal drill support, W. H. Clarkson 825,113 

Cock, non-scalding shower bath, Hoelscher 

& Clifford 825,214 

Coil forming apparatus, G. E. Stevens... 825,249 
Coin actuated mechanism. J. W. Whitlock. 825,167 
Coin counting machine. Johnson & Suiter. 824,794 

Coin holder, E. J. Brandt 824,842 

Coke oven, W. Kloune 825,221 

Combing machines, stop-motion especially 

adapted for, W. Henry 824 787 

Combustion, regulating, P. Larsen. 824,728 

Compress heating appliance, K. R. Leupold 825,138 
Concrete block making machine, W H 

Fulcher '.....' 824,924 

Concrete block making machine C. O 

Brandell 825,107 

Concrete construction, Henry & Madden.. 825,052 
Concrete forms, beam clamp and support 

for reinforced, W. H. Dillon 825,284 

Concrete wall house construction, E. E. 

Schachner 824,823 

Condenser, J. Stumpf 825,281 

Condenser and water purifier, W. Mclntyre 824,880 

Conduit, flexible, Lutz & Sibley 825,227 

Conveyor, shif table, J. E. Camp 825,110 

Cooker, feed, W. Fetzer 825, 118 

Copper and other metals, treating, J. A. 

„ Yunck 825,100 

Copper matte, treating nickel, W. M. John- 

_ s °n 823,056 

Core box cutter, F. E. Thomes 824 962 

Cork extractor, H. W. Noyes 824 807 

Corn cutting device, S. Hulls 825.218 

Corn grader, C. Hunnicutt 824,720 

Creosote compounder, R. Berendes 824.901 

Cue, G." D. Win K 825,000 

Cue tip, C. W. Borsdorf 825.1 05 

Cultivator and harrow, combined, W. Gillott 825,047 
Cultivator attachment, w T Teeter.. 824 961 

Current motor, I. Abbott 82s! 101 

Current motor, T. G. Palmer 825,154 

Curtain fixture, C. E. Dunn 824,916,824,917 

Curtain fixture, C. L. Hopkins 824,929, 824,930 

Cutting machine, A. E. Pollock 824,948 

Dental stoppings and other similar pur- 
poses, antiseptic and perfumed block 

for, L. Eilertsen 825.268 

Dispensing device, T. Kurrell 825,136 

Distilling apparatus, wood, E. G. Jewett. . 824,872 

Door check, G. E. Hassmann 825,210 

Door lock, M. A. Fillmore 824.984 

Doors, support for fitting, J. Brooks 824.777 

Dough divider, F. Streich 824,959 

Dovetailing machine, L. C. Wetzel 824,894 

Drawing board, E. Werner 824,96(1 

Drill coupling, G. Huntley 824,721 

Drill press. F. M. Stambaugh 824,829 

Drill spindles, feed mechanism for, R. G. 

Henry 825,273 

Duplicating or printing machines and the 
like, frame for use with rotary, S. 

Brown 825,186 

Dynamo motor, E. W. Fahl 824,922 

Ear drum, A. O. Leonard 824.993 

Earpiece, E. L. Aiken 824,773 

Easel, C. R. Hoag 825,053 

Egg breaker and separator, E. F. Schneider 824,748 
Electric furnace, rotary, W. M. Johnson . . . 825,058 
Electric machine, dynamo, M. C. A. Latour 825.222 

Electric switch, C. S. Van Nuis 825,091 

Electric time switch, J. M. Chappel 825,111 

Electric time switch, C. E. Mentzer 825,230 

Electric tool, P. Schiemann 824,953 

Electric transmission, R. C. Sayer 825,245 

Electrical conduits, dowel pin for, R. S. 

Peirce 825,069 

Electrical fittings, J. Dugdill 825,199 

Elevator. See Grain elevator. 

Elevator openings, automatic closure for, 

A.. Wind 824,967 

Elevators, means for attaching and driving, 

C. Bradford 824.840 

Embroidering machine, V. Kobler 824,725 

Engine driving mechanism, paper refining, 

E. C. Crocker . ; 824,910 

Engines driving blast and like apparatus, 
means for regulating explosion, H. 

Richter 824,743 

Enseam trimming machine, J. W. Reilley. . 825,278 

Envelop, M. M. Cohn 824.908 

Excavating apparatus, G. H. Dunlop 825.200 

Excavating machine, P. Poulson 824.740 

Excavator, C. L. Payne 825,005 

Explosive engine, M. C. Kessler 824,936 

Eye testing instrument, W. A. Bates.... 824,900 

Eye glasses, E. B. Meyrowitz 824.944 

Fabric roll protector, M. C. Ohnemus 825.239 

Face protector, W. C. Allen 825,170 

Feed mechanism, changeable speed, A. M. 

Drake 824,914 

Fence, A. T. Kelliher 824,874 

Fence anchor, Rousseau & Lambert 825,158 

Fence post, J. W. Rector 824,816 

Fence staple, wire, U. Durand 824,849 

Fender, R. S. Watson 824,765 

File box. letter, C. McPike 825,068 

File holder, J. R. Lawrence 824,992 

File, letter, C. McPike 825,067 

Filter manufacturing apparatus, G. M. 

Kneuper 825.274 

Fire alarm system, auxiliary, G. F. Milliken 824,804 

Fire hydrant drain, G. J. Williams 824,770 

Fireproof window, Mullins & Hare 825.002 

Fish bait or lure, B. O. Rhodes 824,817 

Fishing tackle, weedless, H. L. Phelps... 824.739 

Flanging machine, L. N. McCarter 825.235 

Floating structures, steady foundation for, 

W. E. Murray 825.149 

Flue stopper, A. Piche 825,240 

Fluid pressure brake, Hicks & Hill 824,718 

Fluid pressure brake, W. H. Sauvage.... 825,077 
Fly paper holder, sticky, G. & G. C. G. 

Laube 825,275 

Folding box, A. Florence 825,044 

Folding machine, C. A. Sturtevant 824.754 

Freight carrier, gravity, Mathews & Lister 824,943 
Furnaces, automatic draft-regulating appar- 
atus for boiler, A. Scbaffer 824.824 
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Electrician's 
Handy Book 



Prof. T. O'Conor Sloane, A.M., E.M.,Ph.D. 

Handsomely Bound in Red Leather, 
with Titles and Edges in Gold 



Pocketbook Style 



Price $3.50 



A thoroughly practical up - to - date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
every-day working electrician. The ad- 
vanced electrical engineer will also re- 
ceive great benefit from its perusal and 
study. 

Fifteenth Edition Revised, Enlarged and Reset 

Gas, Gasoline and 
Oil Engines 

Including Gas Producer Plants 

By Gardner D. Hiscox, M. E. 
Price $2 50 

The only complete American book on 
the subject for Gas Engine Owners, Gas 
Engineers, and intending purchasers of 
gas engines, treating fully on the con- 
struction, installation, operation and 
maintenance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re- 
vised 15th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed 
engineer. It is fully illustrated by 351 
Engravings and Diagrams. 



MODERN MACHINE SHOP 
CONSTRUCTION 

Equipment and Management 

By Oscar E. Perrigo, M.E. 

Nearly 400 Large Quarto Pages, Illustrated 

by over 200 Engravings Specially 

Made by the Author 

Price $5.00 

A work designed for the practical and 
every-day use of the Architect who de- 
signs, the Manufacturers who build, the 
Engineers who plan and equip, the 
Superintendents who organize and direct, 
and for the information of every Stock- 
holder, Director, Officer, Accountant, 
Clerk, Superintendent, Foreman, and 
Workman of the Modern Machine Shop 
and Manufacturing Plant of Industrial 
America. 

SEND FOR DESCRIPTIVE CIRCULAR 



Electric Wiring, 
Diagrams and 
Switchboards 

By Newton Harrison, E. E. 

Instructor of Electrical Engineering in the Newark 
Technical School 

PRICE $1.50 

A thoroughly practical treatise cover- 
ing the subject of Electric Wiring in all 
its branches, including explanations and 
diagrams which are thoroughly explicit 
and greatly simplify the subject. Prac- 
tical every day problems in wiring are 
presented and the method of obtaining 
intelligent results clearly shown. Only 
arithmetic is used. 

MUNN & CO., Publishers, 
36I BROADWAY, NEW YORK. 



Furnaces, combusting coal mixtures in, G. 

Mielenhausen , 825,066 

Fuse box, Richards & Ramsay 824,884 

Gage, G. W. & B. L. Roberts 824,821 

Game apparatus, B. H. Miller 824,870 

Garlic separator, W. L. Spoon 824,057 

Garment rack, F. Wolf 825.007 

Gas analysis apparatus, J. M. Morehead. . 824,000 

Gas burner, J. F. Borne 824,072 

Gas depurator, G. G. Smith 824,056 

Gas generator, acetylene, Hervieu & 

Thuillet 825,213 

Gas generator valve, J. Levey 825,064 

Gas meter prepayment attachment, L. T. 

Bulley 825,187 

Gas pipes, safety valve for, A. W. Jenc- 

zewsky 824,033 to 824,035 

Gas producer, J. Reuleaux 824,883 

Gas purifier, P. B. Hall. Jr 824,786 

Gas supply pipes, automatic safety valve 

for, A. W. Jenczewsky 824,032 

Gate, J. M. Millican 824,007 

Gate, G. F. Pettit 825,071 

Gate, W. M. & O. Brash 825,185 

Gate, J. P. Edwards 825,267 

Gate hoist, dam, W. Moriarty 825,000 

Gate opening device, H. M. Lockett 824,730 

Gearing, speed changing and transmission, 

I. H. Pleukharp 824,811 

Glass articles, process and machine for 

forming, P. T. Sievert 825,161 

Glass articles, process of and apparatus for 

blowing, P. T. Sievert 825,160 

Glass blowing machine, A. J. Shaw 825,082 

Glass drawing apparatus, Speer & Harvey. 824,750 
Governor, centrifugal, O. D. H. Bentley.. 825,180 

Grain drill, J. H. Ullrick 824,763 

Grain elevator, F. W. Oooley 825,101 

Grain, means for loading and unloading, S. 

Bradley 825,106 

Gramophone sound reproducing disk, A. 

Maitre 825,065 

Grass catcher, O. K. Hann 824,717 

Grate, hollow blast, E. J. Gordon 824,716 

Grease cup, J. Powell 824,882 

Grinding mill, O. J. Moussette 825,148 

Guns from cover, instrument for sighting, 

W. Youlten 825,160 

Handle. See Tool handle. 

Harness protector strap attachment, W. E. 

Barber 824,702 

Harrow, I. B. Cushing 825,103 

Harvester, F. W. Schmidt 824, 825 

Hay press, B. W. Kelsey 825,132 

Heat regulating device. A. Johnston 824,723 

Heat retaining receptacle, G. W. Tallman 825,012 

Heater, W. L. Painter 825.003 

Heddle, W. B. Russell 825.244 

Heel finishing machine, J. E. Jackson 824,031 

Hinge, J. H. Hammer 825.050 

Hinge, spring, A. Falkenrath 824,023 

Hinge, spring, E. Bommer 825.104 

Hoe, H. R. Hilton 824,862 

Horseshoe, G. Crawford 824, 077 

Horseshoe, R. M. & H. S. Bechtel 825.170 

Hose coupling, J. H. Stephens 824,753 

Hose coupling, A. W. Irvin 825,220 

Hose coupling for cars, D. P. Fahrney et al 825,117 

Hose supporter, A, M. Wilson 825.257 

Hydraulic motor, J. Schroeder 825,070 

Hydraulic motor, J. S. Gray 825.207 

Hydrocarbon burner and torch attachment, 

E. Vickrey 825.015 

Ice cream spoon, D. H. Mosteller 825.147 

Indicating mechanism, R. D. Fassett 824.852 

Indicator, G. A. Hanly 825.208 

Indicator and advertiser, C. H. Townsend. 824,800 

Initiation apparatus, H. E. Busted 824,722 

Insect destroying machine, Doak & Farring- 

ton 825.106 

Insecticide fertilizer, R. Jenkner et al... 824,701 
Insulator of overhead electric conductors, E. 

Giraud 825,204 

Invoice or the like holder or clip, A. M. 

Lipman 825.130 

Ironing board, M. A. Baetz 825,260 

Ironing board, sleeve, B. P. Hogan 824,710 

Ironing device, S. L. Richardson 824,742 

Jars, cans, and similar articles, cover for, 

H. M. Wills 824,806 

Journal box cover, car, G. A. Faitz 824,850 

Key holder, B. J. Brandt 825,184 

Knife, W. F. Watson 825,003 

Knitting machine, circular. H. I. Thrall.. 824,750 
Knitting machine needle, W. T. Barratt.. 825,017 

Label damper, A. F. H. Stephens 824,752 

Lacing fastener, J. E. Warner 824,835 

Ladder, combination step and extension, R. 

D. Kohne 825, 0B1 

Lamp, R. W. Lawrence 824.720 

Lamp fitting, electric, A. J. Bonnella 825.182 

Lamp guard, electric, G. A. Russell 825,076 

Lamp socket adapter, N. Marshall 825,228 

Lamps, manufacturing tipless miniature in- 
candescent search, O. A. Bohm 825.103 

Last, shoemaker's, M. Mathis 825,143 

Leaf guard attachment, G. Goodchild 824,850 

Leather working machines, work support 

for, H. S. Corwin 824,848 

Lifting device, portable, R. Place 825.156 

Lifting Jack, C W. & B. Tanner 824,758 

Ligature holder, J. E. Lee 825,224 

Line exchange system, multiparty, G. Bab- 
cock 824,701 

Linotype machine, J. B. Bell 824,705 

Linotype machine, T. S. Homans 825,054 

Linotype machine mold, J. B. Bell 824.704 

Liquid pistol, G. L. Gulliford 825.270 

Locking device, J. A. Lamont 824,706 

Loom shuttle motion, H. L. Goodwin 825,040 

Loom stop motion. F. O'Donnell 824,737 

Loom weft fork, E. Parkinson 825,004 

Looping machine attachment, J. Pearson.. 825.155 

Lubricator, L. D. Pickett 824.800 

Lubricator, B. E. Keefe 824,873 

Lubricator, L. Gleason 825, 04R 

Lunch box, M. Bales 825,177 

Machine tools, reversing mechanism for, 

J. Miley 825,231 

Machinery, means for starting and stop- 
ping, J. B Austin 825.175 

Magnetic apparatus, H. R. Plimpton, 2d.. 824,812 
Mail bag catcher and deliverer, N. K. Bow- 
man 824,002 

Malt germinating apparatus, R. Plischke.. 825,242 
Mandrel, right angle bur, G. N. Guthrie, 

Jr. ..." 7 825,271 

Manure spreader, H. E. Essig 824,021 

Marble and stone, manufacture of arti- 
ficial, T. M. Thorn 825,088 

Marking peg and center punch, combined, 

W. Houghton 824,867 

Match receptacle, G. A. Lusk 824,005 

Match safe, single delivery. A. A. Schoen 825,078 
Measuring and marking fabrics and other 
flexible materials, mechanism for, A. 

J. Ickringlll 825.128 

Measuring instrument, Hull & Hodge 825,217 

Mechanical movement, Andersen & Bertram 824,060 
Mechanical movement, J. H. & J. B. Taylor 825.087 

Metal box. G. Klenk 825.133 

Metal, extruding, G. W. Lee 824,875 

Metal shearing machine. H. P. Richardson 825,074 
Mill. See Grinding mill. 

Milling appliance, I. Z. Monger 824,008 

Miter Jack, D. D. Cameron 825,188 

Molding machine, E. E. Waite 824,065 

Mop head, M. Hartman 825.200 

Motor, H. Bezer 825.283 

Motor control system, alternating current, 

A. Sundh 824,756 

Motors with lagging Jackets, thermosensi- 

tive device for heat, W. M. Fulton 824 858 

Mower, lawn, M. W. Townsend 824.761 

Muffler, B. W. Snow 825,010 

Music stand, folding, J. L. Gendron 824,783 

Musical instrument, automatic, W. H. Rees 825.277 

Nail file, A. Henkel 825,212 

Nail machine, W. J. Costello 824.076 

Nailing implement, J. Malmgren 825,141 

Needle threader and pin cushion, H. G. 

Wilmerling 825,005 

Numbering and recording machine, Geneva 

gear, C. B. Smith 825,162 

Nut, axle lock, J. G. Bowles 824,776 

Nut, locking. L. Steinberger 825,085 

Nut lock, B. Moore 825.233 

Ore screening machine, A. Schwarz 825,081 

Ore separating and concentrating machine, 

J. L. Hellyer 824,027 

Ore separator, magnetic, J. Weatherby, Jr. 824,893 



Send for 

Free 

Book 

on 

Household 

Health 




The first step toward a proper understanding of the sanitation of the home i» to 
get the book on "Household Health. " It is sent free on application. It explains the 
perfect principle of the wonderful SY-CLO Closet and shows why it is the safe closet. 
It tells how to detect the unsanitary closet— how to protect the health of the home. 

The SY-CLO Closet has a double cleansing action. A copious flush of water from 
above starts an irresistible syphonic action from below. The downward rush of the 

water through the pipes creates a vacuum — a power- 
ful pumplike pull which instantly empties the bowl 
of all its contents instead of merely diluting as does 
the ordinary closet. 

Being formed of a single piece of solid white 
china, the SY-CLO Closet is without crack, joint or 
seam for the lodgement of impurity. Nothing can 
adhere or be absorbed. 

By an unusually deep water seal between the 
closet bowl and the sewer connection making the 
escape of sewer gas into the home impossible, the 
SY-CLO Closet gives adequate health protection 
against the dangers from without. 

SY-CLO Closets are heavily constructed and 
have unusual strength. With ordinary care, they 
will outlast the building, — a perpetual safeguard of 
health. 

SY-CLO stamped on a closet, no matter what 
other mark is on it, signifies that it is constructed of 
the best material, with the aid of the best engineer- 
ing skill, under the direction of the Potteries Selling 
Co., and that eighteen of the leading potteries of the 
United States have agreed to maintain its standard 
of excellence. 

If your home containa a closet of imperfeet con- 
struction, improper material, or one subject to rust, 
corrosion,or under surface discoloration such as por- 
celain enameled iron, you may be unknowingly 
exposed to a dangerous source of disease. If you 
have such a closet, self defense demands that you 
replace it with the closet bearing the trade mark 
name of SY-CLO, the seal of safety, the safeguard 
of health. 

A book on " Household Health " mailed free if 
you mention the name of your plumber. 

Lavatories of every size and design made of the 
same material as SY-CLO Closets. 

POTTERIES SELLING CO.. Trenton. N. J. 




DUSTLESS 

fiouseCleaning machinery 

Stationary Plant 

for private residences. Uses 
power from lighting current, 
£3 50 and up. State size 
of house. 

Private plants for office build- 
ings, department stores, etc, 

Portable plants for residen- 
tial cleaning business, £2,000 
and up. We sell exclusive 
city rights. Over 85 companies 
now operating. 

General Compressed Air House Cleaning Co. 

4467 Olive Street, St. Louis. Ho. 




ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a *iewto assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would ha^o sufficient power to operate a foot 
lathe or any mactiuie requiring not over one man pow- 
er. With 11 figures. Contained, in Scientific Amer- 
ican Supplement, No. <»4». Price 10 cents. To be 
had at this office and from all newsdealers. 



Whitewash Your Buildings 

At Lowest Cost 

With a Progress Sprayin and 

Whitewashing Maciiine. One 

man can apply whitewash or 

cold water paint to 10,000 square 

feet of surface in one day and 

do better work than with a 

brush. It is also adapted for 

spreading disinfectants, 

destroying insect pests 

and diseases on trees, 

vegetables and other 

Slants, extinguishing 
res, washing windows, 
wagons, etc., and other 
_ purposes. The machine is 

really a little water works system on wheels Decause the easy 
movement of the pump develops a pressure exceeding 80 
pounds, and will raise the liquid more than 80 feet above its 
own level. The Progress, 12 gallon size, costs only $21.00: 
the 20 gallon size, $30.00. It will last a lifetime and pays for 
itself the first year. Other types of machines sold s low as 
$9 and $10. Write for detailed description. 




"Dayton Supply Co., Dept. R, Dayton, O J 
ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unur.ual simplicity 
of construction, which can easily be built'by an amateur 
at small cost. It is intended for a boat of aboui 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling s uch craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 cents by 
mail, from this office, and from ail newBdealers. 




GEORGE 
Factory B 



, Screw machine 
§ * Products « 



in HlflH BRASS, LOW BRASS 
and STERLING SILVER 

from 1 inch down. 

HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Quotations Made From Hodel 
or Working Drawings 

ii 1 1 1 1 1 iiiiiii in iiiii iiiiiiiiiiiiiiiiiiiini iiiiiii ii 

W. DOVER CO. 

Providence, R. I. 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 1J S4. Price 10 
cents For sale by Munn & Co.. 361 Broadway, New 
Vork City, or any bookseller or newsdealer. 



It's Easy to Keep (ool! 



The simplest, smallest, safest, neat- 
est and moat successful Motor Fan 
made is the Rawlings Patent 
High-Speed Water Motor 
Fan. Can be installed in a few 
minutes. No operating expenses. 
Made of high-grade brass. Price 
14-in. Fan with complete coup D 
lings, $10.00. 

E. OINTZEL 
150 Nassau St., New Vork City 




PJUtHTED QCT.G.I9Q3. 



Frictionless 
Metal 




implies. Satisfied customers are the best argument. You can reduce ex- 
penses in the plant by reducing long expensive stops and tearing down 
of machinery to babbitt it, by the use of Frictionless. 
Frictionless Metal Co., Chestnut St., Chattanooga, Tenn. 



(LEARN TO BE A WATCHMAKER 




Bradley Polytechnic Institute 

Horologieal Department 

Peoria, Illinois 

Formerly Parens Horologieal Inst. 

Largest and Best Watch Sehool 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near sehool at moderate rates. 
Send for Catalog of Information. 



To Book Buyers 

We have just issued a new 
48 -page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 
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Inexpensive 
Classified Advertisements 

Advertising in this column is 50 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

WANTED.— Prices on second-hand engineer's p cket 
books, civil engineering branch. State title, author, 
edition and condition and price expected. Write, giving 
address where they may be seen, to John H. Knight, 
361 Broadway, New York. 

POULTRY PAPER, 44 pages, illustrated, 25c. per 
year, 4 months, 10a; sample free; 64-page practical 
poultry boob free to yearly subscribers; boob alone, 
10c; catalogue poultry boobs free. Poultry Advocate, 
Syracuse, N. Y. 

IF YOU WANT to buy a machine, engine, boiler, 
power equipment, electrical, steam, pneumatic or other 
machinery— anything in the machine line— Tell Us and 
we will see that you get full descriptions, prices, cata- 
logs, etc., from all the first-class manufacturers. We 
charge nothing for the service. Address Modern Ma- 
chinery Daily News, Security Building, Suite 10, Chicago. 

FOR SALE.— Eight-inch Clark Telescope, in use four 
years. Ten-foot tube. Equatorial with accessories, 
and 15-foot observatory. $1,800. Address D. E. Wing, 
42 Broadway, New Yorb. 

FOR SALE.-Patent Ho. 817.480, issuedApril 10. The 
best Wire Snow Guard ever made, Reason for selling, 
other business. J. H. Fulmer, Nazareth, Pa. 

STATE RIGHTS FOR SALE in new valuable Regis- 
tering and Canceline Ballot Box patent. For particu- 
lars address E. K. Tolman, Worcester. Mass, 

MANLOVE AUTOMATIC DRIVEWAY GATE.— 

Always in order: operated by any wheel. Safe, hand- 
some, valuable. 10,000 worbing. (Canadian rights for 
sale.) Manlove Gate Co., 272 Huron Street, Chicago, 111. 



BUSINESS OPPORTUNITIES. 

MAKE YOUR OWN WIRELESS TELEGRAPH.— 

Anyone can make a thoroughly practical wireless ap- 
paratus for very little money and can listen to the 
messages exchanged across tbe Atlantic. We will send 
you, for one dollar, full descriptions and plans to make 
the modern instruments of Marconi for sending and 
receiving five miles and upward. Every part clearly de- 
scribed, easy and cheap to make. The Wireless Infor- 
mation Bureau, Room 422, 18 Broadway, New York. 

EUROPEAN REPRESENTATIVE.-Linguist speab- 
ing Spanish, French and English, and understanding 
Italian and German, would represent American inter- 
ests abroad. Exceptional ability and references. Ad- 
dress Executive Ability, Box 773, New Yorb. 

MANAGER, $2500; Draughtsman, $1800; Machinery 
Salesman, $2400; Chief Engineer, $4000; Boobkeeper, 
$1000; Superintendent, $3500; other good positions ; offi- 
ces in 12 cities ; call, write Hapgoods, 305 Broadway.N.Y. 

TO MANUFACTURERS AND INVENTORS. -Lon- 
don firm of good standing, possessing every facility for 
successfully placing on British market time and labor- 
saving inventions or any manufactured article of merit, 
is open to take up the sale in the United Kingdom 
of an additional good line, either on purchase or 
agency arrangement. Address "London Importers," 
Box 773, New Yorb. 

WANTED.— Buyers for our one and two-seated busi- 
ness and pleasure Concord spring wagons. Send for 
80-page carriage and harness catalog, free. Box 525. 
Kalamazoo Carriage. & Harness Co., Kalamazoo, Mich. 

AGENTS EARN $75 to $250 a Montb Selling "Novelty 
Knives." Your name, address, photo underneath han- 
dles; also emblems, lodges, societies, etc. Finely tem- 
pered razor steel blades. Big profits. Good commission 
paid. Send 2c. stamp for great special offer to agents. 
Novelty Cutlery Co., 2 Bar St., Canton, O. 

AGENTS WANTED.-Rubber Grip Burner fits any 
kerosene lamp, prevents breaking of chimneys, smok- 
ing or flicbering. Send 25c. for sample. Rubber Grip 
Burner Co., 74 Park Place, New York. 



POSITION WANTED. 

A YOUNG COLLEGE GRADUATE desires to be- 
come identified with a well-established publishing busi- 
ness in the East as an advertising solicitor or in the 
circulation department. Address!. N.F., Bos 773, New 
York City. 

N A VAL OFFICER.— Graduate Gov't Academy, tbree 
years mechanical engineering Mass. Institute of Tech- 
nology, desires position with manufacturing concern 
whieh values obedience, order, discipline. Address 
" H. C. J.," 22 Batavia St., Boston, Mass. 

PACIFIC COAST— Salesman desires agency for re- 
liable manufacturer of staple line of goods. Vigorous 
and reliable effort assured to a good line having large 
possi bilities. Satisfactory references furnished. To 
expedite arrangements, please give all details in first 
letter. Address G, Room 4, 539^ South Broadway, Los 
Angeles, California. 



PHOTOGRAPHIC MATERIALS. 

PLATES, PAPERS, CHEMICALS.— To prove to you 
the delicate working qualities of Yunit products, we are 
offering trial orders of $1,25 value for $1. Write today for 
catalog to Dept. S, Yunit Chemical Co., Rochester, N. Y. 



SITUATIONS AND PROFESSIONAL 
OPENINGS. 

EXPORT ADVERTISING SOLICITOR WANTED. 
—An advertising solicitor having had long experience 
on export business can have a valuable position with a 
well-bnown export medium on proving his ability. Ad- 
dress Export, Box 773, New York. 

OPENING FOR YOUNG MAN-A Corporation, lo- 
cated in Boston, manufacturing a line of staples of 
established merit, indispensable to railroads, trolley 
lines,publie institutions, public buildings, etc. (one such 
corporation alone having consumed 300,000 lbs. since last 
October), Is gravitating towards the establishment of 
branch factories, not only in America and Canada, but 
abroad. The company's trademarks are fully registered 
in the U.S., Canada. England, Germany, and France, 
and calls for territorial plants are already filed from the 
Pacific coast and Canada; tbese plants will have to be 
under the management or experts, e ducat ed and trained 
in our own laboratories and allied with us to the extent 
of a sufficient financial interest to make tbe uncovering 
of valuable formulas and trade confidences reasonably 
safe. For this purpose we want a man above 21 and not 
over 35 years of age, preferably an academic graduate 
(high school or college), not afraid of physical work 
during bis initial years and one to whom the study and 
practice of chemistry would be congenial. The appli- 
cant must be financially able to acquire an interest large 
enough to ensure fidelity to the cause, but financial 
ability without tbe mental and physical requisites will 
not entitle candidates to consideration. For the right 
man this opens a life calling, and in the course of de- 
velopment a position of commandins influence entirely 
free from disturbing competition, and, therefore, aper- 
manent as well as a large income. Address PRESI- 
DENT, P. O. Box 3064, Boston, Mass. 



HOTELS AND RESORTS. 

JAMESTOWN, OPPOSITE NEWPORT. Thorn 
dyke Hotel and 8 new cottages, furnished. Chai iu- 
ing location on shores of Narragansett Bay; 15 min- 
utes to Newport by ferry. P. H. Horgan, New- 
port, R. I. 

PATENTS FOR SALE. 

I HAVE FOR SALE the U.' S. and all foreign 
rights of new patent Improvements in Water Tube 
Types of Boilers. Great economizer. J. M. Col- 
man, Everett, Wash. 

PATE NTS. —European Rights. I want sole 
agency for Europe for good-selling patents, or might 
buy rights. James R. Moodie, 73 Inverleith Row, 
Edinburgh, Scotland. 



Ore separator or filter, C. P. Christensen. . 824,905 
Ores containing iron sulfids, treating re- 
fractory, L. V. Atkinson 824,699 

Ores, separator for use in the concentra- 
tion of, A. Schwarz 825,080 

Outlet box and light fixture, combined^ E. 

D. Weber 825,254 

Package carrier and closure for bags and 

the like, Cammett & Fellows 824,904 

Packing, metallic, H. Mann 824,799 

Pail, garbage, W. Bloomberg 824,775 

Paint box, artist's, S. H. Donaldson 825,266 

Paint, liquid cementing, H. Abraham 824,898 

Painting and preserving wood, composition 

of matter for, E. Chevigny 824,974 

Pantaloons, means for suspending, C. J. 

Cleveland '. 824,907 

Paper bag or envelop, C. A. Meadows.... 824,878 
Paper box making machine, C. E. White.. 824,769 
Paper boxes, machine for applying laces 

and flies to, P. S. Smith 825,009 

Paper making machine, W. F. Pickles 824,810 

Paper making machine, J. D. Pickles 824,830 

Pattern, adjustable skirt, V. H. Goff . . . 824,784 
Pawl and ratchet mechanism, W. Trewhella 824,963 

Pen for fountain pens, V. L. Ochoa 825,153 

Pen, fountain, S. W. Jameson 824,790 

Pen holding and releasing device, J. O. & 

H. E. Dodge 825,197 

Penholder and other finger-held tool, C. 

Holborn 824,863 

Pencil sharpener, R. M. Kantoos 824,987 

Phonograph sound box, A. Fischer 825,119 

Phonographic records, mandrel for, W. H. 

Gates 825,045 

Piano, R. Eastwood 825,202 

Pipe cutter, W. S. Wakeley 824,764 

Pipe cutting tool, D. L. Holland 825,215 

Pipe wrench, H. S. West 824,836 

Plane, J. H. Shaw 824,954 

Planter, corn, E. A. Johnston 825,059 

Plow, J. W. Hudson 825,127 

Plow, disk gang, C. H. Melvin 825,1 45 

Plug and receptacle, flush, C. E. Avery.. 824,700 

Plumb and level, J. J. Greene 824,985 

Pocket, Clark & Mender 825.189 

Portable elevator, J. E. Camp 825, 109 

Potato separator, sliced, H. Hanson 824,861 

Powder and making same, smokeless, W. J. 

Williams 825,168 

Pressing and squeezing appliance, K. T. 

K. GTlJe 825,203 

Printing apparatus, multiple, F. S. R. 

Prentiss 824,813 

Printing cylinder, D. R. Miller 824,803 

Printing frame, E. W. Sweigard 824,757 

Printing press, C. B. Swlnb 824,889 

Printing press roller protector, Matheson 

& Dale 824,732 

Pulley hanger and window frame head, 

sash cord, Mullins & Hare 825,001 

Punch, check, A. W. Proctor 824,814 

Push device. E. J. Brandt 824.841 

Putty, T. Nadeau 824,736 

Race track starting gate, L. M. Davis... 825,018 
Rack. See Garment rack. 

Rail bond, W. G. Clark 824,845 

Rail connection, boltless, B. Kreuzberger. 825,135 

Rail joint, L. L. Savoie 825,007 

Rail joint, C. K. ■ Freer 825,120 

Rail joint fastener, Cranford & Hinton. . 824.909 

Railway brake, W. H. Wood 825,099 

Railway cross tie, D. Hoopes 824,928 

Railway track, J. P. Angell 824,970 

Railway track scale, P. B. Kimpler 824.937 

Railway track structure, V. Angerer 825,172 

Razor stropping machine, E. G. Kaufman. 825,131 

Record keeping system, M. D. Pollock 824,949 

Registering machines, key construction for, 

W. L. Sandage 824,885 

Resistance unit, H. E. Heath 825,211 

Rheostat, automatic starting. J. L. Hall.. 825,272 

Rifle attachment, S. A. Alden 824,837 

Rifle sight, M. E. Sutherland 824.960 

Ripping tool, stitch, P. B. Reed 825,073 

Roof bracket, Hunter & Haskell 824,789 

Roof carline, G. B. Maltby 824,939 to 824,941 

Roofing bracket, A. P. Henderson 865,051 

Rotary engine, E. H, Taylor 825,086 

Router attachment, V. Royle. 824,952 

Rubber waste, reclaiming vulcanized, A. 

Kittel 825,060 

Sad iron, self-heating, R. Wuffli 824,897 

Safe, vault, etc. , E, E. Watson 825,253 

Sap receiving receptacle and support there- 
for, E. A. MeKoy 825,237 

Sash fastener, C. G. Taylor 825,013 

Sash lock, C. H. Ecker 824,780 

Saw gage, A. H. Hall 824,785 

Saw guide, Welch & Roberts 825,016 

Saw set, H. J. Miller 824,996 

Sawing machine, universal portable, A. Lau- 

ber 825,223 

Scale, A. H. Shock 824,749 

Scale, J. W. Ford 824,854 

Scale, W. H. Sanderson 824,886 

Scale beams, pivot bearing for, Shock & 

Kendig 825,280 

Scale, computing, Shock & Kendig 825,247 

Scale, platform, W. H. Sanderson 825,279 j 

Scale, weighing, C. Sundby 824.888 

Screw, C. B. Farrington 824.983 

Scrubbing machine, E. J. Stewart 824,958 

Sea bottom from the surface, apparatus for 

viewing and photographing the, G. Pino 825,241 
Seal pockets, manufacturing car, W. T. 

Price 824,741 

Sealing or closing apertures, M. Engels... 825,116 

Seeder, force feed. J. H. Ullrlck 824,762 

Sewing machine stitch-forming mechanism, 

buttonhole, Noble & Finch 825,152 

Sewing machine tuck marker, A. S. Dickin- 
son 824,711 

Shade fixture, window, J. F. & M. N. Can- 
non 824,707 

Shade holder, C. W. Dauber 824,978 

Shaft brace, vehicle, F. P. White 824,895 

Shaft detacher, C. A. Barber et al 825.102 

Shaft supporter. S. Tracy 825,282 

Sharpener, knife, J. Domagola 824,981 

Sharpening apparatus, knife, H. H. Cum- 

mings 825,114 

Sheet feeding apparatus, A. B. Dick 825,264 

Sheet folding and other machines, front 

register for, C. A. Sturtevant 824,755 

Shelf wrapper, E. E. Wright 824.771 

Shoe stretching device, M." Tonko 824,760 

Shopping bag and skirt holder, combined, 

G. Comi 825,190 

Show case or show window, T. V'aughan.. 824,964 

Sifter, W. N. Treleaven 825,014 

Sign board, A. H. Grove] 824,860 

Signaling apparatus, J. C. Hubinger 825,055 

Signaling apparatus, electric, P. Kennedy. 824,991 

Signaling device, P. Kennedy 824,989 

Signaling device, electric, P. Kennedy, 

824,988, 824,990 

Skimming gate, J. J. Turner 825,090 

Skirt marker, Fallis & Bateman 824,851 

Slat construction, wired, C. M. Alger 824.899 

Sllcer, vegetable. W. H. Weaver 824,766 

Smoke cleaner, J. L. Matthews 824.800 

Snap switch, M. M. Wood 825,259 

Snow loader and unloader, J. 0. Linden . . 825,226 
Soab holder and granulator, C. M. Welch. 824.768 

Soldering frr:i, electric, T. Van Aller 825,251 

Sound prodtt, ing records, multiple dupli- 
cating apparatus for, E. Desgrand- 

champs X, 824,710 

Spectacle francs and mountings, temple 

wire for, L J. Teller 824,832 

Speed mechanism, variable, Manrara & 

Custead 824,942 

Spindle molding machine guard, R. L. 

Shaw .- 825,008 

Spindle straighten ng machine, cotton mill, 

T. M. Costell _> 825,192 

Spinning and doubling textile fibers, bear- 
ing of spindles for, Dalgliesh & Hard- 
man 824,708 

Squares, attachment for carpenters', R. L. 

McCartney 825,150 

Stand. See Music At and. 

Steam boiler, F. > . Komarek 825,062 

Steam trap, W. 1 ". Googins 824,715 

Sterilizer and valvi, H. W. Shonnard 824,827 

Still, domestic w.- ter, R. P. Barnstead.. 825,178 
Stone pipes, tiles, M;c, and apparatus there- 
for, manufacture of artificial, E. H. 

Rieter-Bodmer 825,243 

Stone saw, I. M. , McKay 824,946 





are made by a Company that has 
never tried to see how far it could go in 
cheapness without getting over the line 
that separates a thoroughly reliable tire 
ike believe." 
C, We have never believed in the "35 inches to 
the yard" or " 1 5 ounces to the pound" kind of 
tire building. 
€L Our whole aim is a dependable, safe, honest 
'product at a fair price— and just about 1 00% of 
those who have used Fisk Tires endorse our efforts. 

Fisk Tires Represent the t Best Worth and Wear 
That Can Be Put Into a Tire At Any Price. 

C, They answer perfectly the requirements of exacting 
drivers, who seek Comfort* Economical Tire Service, and 
Safety from Accident. 

THE FISK RUBBER CO., Chjqpie.FallsJVIass. 
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RADIUM AND RADIO-ACTIVITY 

THE Scientific American Supplement lias published the most com- 
plete information on the subject of Radium and Radio-Activity that 
has thus far appeared. The following articles, written by men who 
have played a prominent part in the discovery of the marvelous properties of 
Radium, should be read by every student of chemistry and physics : 



Radio-Activity and the Electron Theory. 

By Sir William Crookes. Scientific American 
Supplement 1402. 

The Radio- Activity ot matter. By Professor 
Henri Becquerel. Scientific American Supple- 
ment 1379. 

Some Properties of the Radio-Active Sub- 
stances. By Professor Henri Becquerel. 
Scientific American Supplement 1427. 

Production of Helium from Radium. By 

Sir William Ramsay. Scientific American Sup- 
plemental. 

Thorium: A Radio-Active Substance with 
Therapeutical Possibilities. By Dr. Sam- 
uel G. Tracy. Scientific American Supplement 
1470. 



Radium in Medicine. By Dr. Samuel Q.Tracy. 
Scientific American Supplement 1455. 

A Resume of Recent Special Studies of 
Radium and Radio-Activity. Scientific 
American Supplements 1468, 1471, 1479. 

Radium and Radio-Activity. By Professor 
B. Rutherford. Tbis article, written toy a man 
noted for his original research on radio-activity, 
describes interesting experiments with radium 
and is very fully illustrated. Scientific American 
Supplements lb02 and 1503. 

A Complete Manual of Radium Technology* 

clearly explaining the methods of obtaining 
radium, conducting experiments with the sub- 
stance and measuring its radio-active force, will 
be found in Scientific American Supplements 
1475, 1476, 1477. 



These Scientific American Supplements comprise what may well be 
considered an admirable text-book on the subject of Radio-Activity. 

Price of Scientific American Supplements, 10 Cents by Mail for 
each number mentioned. Order through your newsdealer or from 

MUNN & CO., 361 Broadway, NEW YORK 
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For Vacation Days 

TKe Scientific 
American Boy 

By 












'6? 






A. RUSSELL BOND 

12mo. 320 Pag'es. 340 Illustrations. 
Price $2.00 Postpaid 

iJfllS is a story of outdoor boy lire, suggesting 
a large number or diversions which,*- aside 
from affording entertainment, will stimulate 
in boys tbe creative spirit, in each, instance 
complete practical instructions are given for 
building tbe various articles. 

^ Tbe needs of tbe boy camper are supplied by tbe direc- 
tions for making tramping outfits, sleeping bags and tents ; 
also sucb otber sbelters as tree houses, straw buts, log cabins 
and caves. 

C| Tbe winter diversions include instructions for mating six 
kinds of skate sails and eight kinds of snow shoes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedish contrivance called a '' rennwolf." 

Cjj Among the more instructive subjects covered are survey- 
ing, wigwagging, beliographing and bridge building, in which 
six different kinds of bridges, including a simple cantilever 
bridge, are described. 

tjj In addition to these, the book contains a large number of 
miscellaneous devices, such as scows, canoes, land yachts, 
windmills, water ■wheels and the like. A complete table of 
contents sent on request, 

MUNN & COMPANY 

■3C1 T*~~„ J™.,„ PUBLISHERS OF XT V 1 r"V_ 

Otol Droadway -scientific American" -New York L,itr 
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Orient KE" Buckboard 



$400 




World's Champion 
Motor Car 

In the New York Efficiency Contest, May 5th, 
the two Orient Buckboards entered broke all 
existing records, one car going 94 miles, the 
®ther 101.6 miles, each on two gallons of gaso- 
lene. No stops made for repairs or adjustments. 
This unequalled performance places the Orient 
first in efficiency, economy and endurance. Peer- 
less in construction, smartest in appearance — 
4 H. P. Air Cooled, numerous speeds, forward 
and reverse — absolutely dependable for all-round 
road work— level roads — hills, sand or mud. 
Catalogue free with full information. Agents 
wanted in unassigned territory. 

WALTHAM MFG. COMPANY 
WaltKam, Mass., U.S.A. 



Eureka Hlacipe Co. 

Manufacturers of 

CONCRETE 



;mpi»nixERs 




and 

Block 
Machines 



Write for Catalog: A 



420 N Jackson St., Jackson, Mich., U.S.A. 




$75 TO $200 A MONTHS 

HVanted — Young men for Firemen and 
Brakemen on all Leading Railroads. 
Experience unnecessary; rapid pro- 
motion to Conductor or Engineer. 
Positions secured as soon as com- 
■petent. Cut out and send this ad. 
today for particulars. 2A 
National Railway Training Association 
ha, Neb., or Kansas City, TAo.^J 



The 

Thousand 

Islands 



are more attractive than ever this 
season. The New York Central 
Lines Four-Track Series No. io, 
" The St. Lawrence River from 
the Thousand Islands to the Sa- 
guenay," contains the finest map 
ever made of this region. Copy 
will be sent free, postpaid, on re- 
ceipt of a two-cent stamp by 
George H. Daniels, Manager, Gen- 
eral Advertising Department, 
Room 26, Grand Central Station, 
New York. The; 



^ 



NEWYORK 
((ENTRAL 

V LINES J 



"AMERICA'S GREATEST RAILROAD" 

REACH THB THOUSAND 
ISLANDS FROM EVERY 
DIRECTION. 

C. F. DAIvY, Passenger Traffic Manager, 
New York. 



Store goods lifter, J. A. Wright 

Stove hood, Nichol & Carlson 

Switch operating device, J. J. Gard 

Switch stand, semaphore, J. D. Isaacs et 

al 824,869, 

Syrup jar, W. L. Bodman 

Tag, identification, J. H. Johnson 

Tag or check retainer, P. O. Cross 

Tank casing, closet, E. G. Peeback 

Tanks, device for cleaning and refilling dip- 
ping, J. J. Braznell 

Target apparatus, C. H. Duffy 

Target trap, A. M. McCrea 

Telephone attachment, A. G. Kountz 

Telephone exchange system, H. G. Webster 
Telephone switchboards, operator's key for, 

W. M. Brown 

Telephone system, S. B. Fowler 

Telephone system, W. W. Dean 

Terminals, manufacturing leading-in, A. 

C. Hyde 

Thimble thread and buttonhole cutter, J. 

A. Gosnell 

Thresher tooth, G. S. Wollen 

Threshing machine, P. Pulleton 

Tins, heating device for, A. Lang 

Tire, W. A. Field 

Tire, cushion, J. C. Burdick, Jr 

Tire, elastic, A. W. Carpenter.. 

Tobacco leaf sorting and grading machine, 

J. W. Stanton 

Tobacco pipe, A. Boisaubin 

Toilet tidy, F. Bell 

Tool handle, C. C. Lawbaugh 

Tool holder, V. Royle 

Torpedo, W. E. Matthew 

Torpedo, signal, F. Dutcher 

Train despatching and recording system, P. 

J. Simmen 

Transporting apparatus, automatic, M. R. 

& D. C. Seaman 

Tread, antislipping, H. F. Livermore 

Trenching machine, H. J. Bentson 

Trolley, J. Tetlow 824,833, 

Trolley harp, H. Mangold 

Truck bolster, east, A. Stucki... 

Truck, car, E. I. Dodds. . .825,023, 825,037, 

Truck, car, R. K. Whitman 

Truck, railway car, E. I. Dodds. .825,035. 
Truck side frame, cast metal. E. I. Dodds. 

Turbine, elastic fluid, E. F. Taylor 

Turbine engine, steam, A. H. Smith 

Turbine steamers, starting and maneuvering 

apparatus for, J. Kraft 

Twine machine, grass, T. W. Jerrems, 

824,792, 
Twine machines, grass feeding mechanism 

for, T. W. Jerrems 

Typewriting machine, A. Bdntempi 

Dpholstery manufacturing apparatus, E. M. 

Hulse 

Valve, P. C. Miller 

Valve, automatic equalizing piston, F. Bur- 
ger 

Vehicle running gear, motor, C. Schmidt . . 

Vehicle, self-propelled, H. Lemp 

Vehicle storm apron, H. C. Benner 

Vehicle wheel. J. A. Yarger 

Vehicle wheel, J. M. Lansden, Jr 

Vehicles, shock absorber for spring, G. E. 

Shippey 

Vending apparatus, T. M. A. Sury 

Vending machine, Wiles & Haskell 

Ventilator for ships, boats, etc., E. Kol- 

bassieff 

V ise, J. F. McLean 

Wagon body attachment, J. P. Clark 

Wagon dump bed, Hiatt & Gulley 

Wall or snap switch, P. Sorensen 

Walls, apparatus for the construction of 

plastic, D. W. Bovee 

Washboiler handle. J. Schaffer 

Water heater, J. Demarest 

Water heater, E. A. Pannier 

Weighing machine, automatic electric, 

Dean & Bergquist 

Wheel. See Vehicle wheel. 

Wheel, J. C. Wands 

Wheel, C. W. Pradeau 

Whiffletree hook, J. R. Hughes 

Willow, C. Sehofield 

Windows of cabs and other vehicles, means 

for raising and lowering, W. Lowe.. 
Wire drawing dies, machine for forming, 

J. A. Horton 

Wire, machine for applying coverings to, 

J. A. Heany 825,123, 

Wire, machine for feeding and applying 

flocculent materials to, J. A. Heany.. 

Woven fabric. W. T. Smith 

Wrister, H. C. Truesdell 

Writing machine. S. H. Donaldson 

Zinc perborate, O. Liebknecht 



824,968 
825,238 
824,782 

824.870 
825,181 
825,129 
824,911 
824,853 

824,973 

824,982 
824,806 
825,134 
824,767 

824,843 
824,856 
824,980 

825,219 

824.925 
825,258 
824,857 
824,938 
825,269 
824,778 
824,844 

824,751 
824,971 
824,703 
825,063 
824.951 
825,229 
825,201 

824,887 

825,246 
824,994 
824,839 
824,834 
825,142 
825,011 
825,039 
825.255 
825,038 
825,041 
825,164 
824,955 

824,727 



824,871 
825,261 

824,868 
824,945 

824,903 
824,747 
825,225 
824,774 
824,772 
824,797 

825,083 
824.831 
825,256 

824,726 
825,151 
824,779 
824,788 
825,084 

825,183 
824,746 
824.709 
824,808 

824,979 

824,892 
825,157 
825,216 
825,159 

824,731 



825,125 

825,124 
825,163 
825,250 
825,198 
824,798 



DESIGNS. 

Cap, O. D. Shaw 

I Carriage plate, W. L. Weeden 

j Cocktail server, C. E Allen 

Fabric, embossed, E. Collver 

textile, M. S. Hood 

textile, M. L. Johnstone 

textile, H. P. Johnstone. .38,119 to 

textile. H. W. Fowler 38,122 to 

H. Pfeil 



Fabric, 

Fabric, 

Fabric, 

Fabric, 

Ring, C 

Talking machine cabinet. W. C. Pitts. 

Vault light prism, J. Jacobs 



38,125 
38,114 
38,112 
38,116 
38,117 
38,118 
38,121 
38,124 
38,111 
38,113 
38,115 



60 YEARS' 
RIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sen i free- Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Lareest cir- 
culation of any scientific Journal, lerms, 13 a 
year; four months, $1. Soldb7all newsdealers. 

MUNN &Co. 361Broadway - New York 

' Branch Office. 626 F St.. Washington, D. C. 



TRADE MARKS. 

Lamps, carbureting, General Safety Mantle 

Light Co 54,766 

Whisky, Goodman Bros 54,767 



LABELS 

'A Swedish Cure for Rheumatism, Lum- 
bago, Sprains, and All Kindred Ail- 
ments," for a liniment, P. Heimer. . . 12,984 

'Al Green Peas," for dried green peas, 

J. Farrow 12,977 

'Anti-Bromo Headache Cure," for a head- 
ache cure to be used externally, C. H. 
White 12,983 

'Burrell Gems," for cantaloups, D. V. Bur- 

rell 12,978 

■'Farrow's Al. Mustard," for mustard, J. 

Farrow 12,976 

'Full Moon," for canned salmon, J M. 

Chapman ". 12,979 

"Home Favorite Brand Coffee," for coffee, 

F. A. Bower 12,981 

'Horse Radish Cream," for horse radish, J. 

Farrow 12,973 

"Kenney's Special Blend J and M Coffee 
25c. The Cup Favorite," for coffee, 
C. D. Kenny Co 12,980 

"Mushroom Ketchup," for ketchup, J. Far- 
row 12,975 

"Security Gall Cure," for medicine, F. B. 

Dennie 12,985 

"Society Brand Coffee," for coffee, F. A. 

Bower 12,982 

"Worcestershire Sauce, " for a liquid sauce, 

J. Farrow 12,974 

PRINTS. 

"Preserve-," for shoe dressing, Boone & 

Glascock 1 ,716 

"Styles of the Fall and Winter Season 1906- 
1907," for men's winter apparel, David 
Adler & Sons 1,715 



WINCHESTER 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bfc> 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



High Power Big Game Rifles 

You don't use a tack-hammer to drive a tenpenny 
nail; neither should you use a low power rifle 
when you hunt big game. What you need is a 
Winchester high power rifle — one that hits a 
smashing, knockdown blow. Such rifles are the 
Model 1886, .33 Caliber; Model 1894, .30 Win- 
chester and .32 Special Calibers, and Model 1895, 
.30 Army, .35 and. 405 Calibers, using high power 
smokeless powder cartridges with metal-patched, 
soft-pointed bullets. The accuracy, reliability 
and killing power of these rifles is established, 
and if you sight right the game is yours. Win- 
chester guns and Winchester ammunition are 
made for one another. Ask for Winchester make. 

FEES: Send name and address for targe illustrated 
catalogue describing alt our guris: 

WINCHESTER REPEATING ARMS CO. 
NEW HAVEN, CONN 




LET US BE YOUr FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 
I YOU WANT MANUFACTURED 

Stampings. Models. Exper. Work 

write for free booklet 
the close machine & stamping co. 

970 Hamilton St., Cleveland, O. 



mssm 



__ Corliss Engines, Brewers 

and Bottlers Macniner?. THE VII.TBR 
11FG. CO.. 89!) Clinton St., Milwaukee, Wis. 



MODELS 



A EXPERIMENTAL WORK. 

Inventions developed. Special Machinery 
E. V. BAILLARD. 24 Frankfort Street. New York. 



I DESIGNS FOR BATTLESHIPS.-The Navy Depart- 
• ment invites the attention of competent naval con- 
j structors in the United States to the opportunity 
afforded by the Act of Congress (Public No. 336) to sub- 
mit plans and specifications for a battleship. Pre- 
liminary plans will be received under seal on November 
I. 1906, which preliminary plans, with the attendant 
specifications, shall show the displacement, draft and 
dimensions of the battleship proposed and the speed 
and estimated cost, and likewise within what time com- 
pleted plans and specifications for the construction of 
such vessel will be furnished, if desired by the Depart- 
ment, and finally, what amount will be deemed by the 
' said constructor just and equitable compensation for 
the said preliminary and the said completed plans, 
should the same or either of the same be paid lor by 
the Department in accordance with tbe terms of the 
statute aforesaid. A copy of the Departmental circu- 
lar on the subject will be sent on request addressed to 
the Navy Department, Washington, l). C. 

Charles J. Bojjaparte, Secretary of the Navy. 



T"» W T T> ¥> IJ^ ^3 Expert Manufacturers 

E\ \J .D-Df-vXV. Fine Jobbing Work 

PARKER, STEARNS & CO., 228-229 South Street, New York 



OLD GOLD, SILVER AND PLATINUH BOUGHT 

Ship to us and we will lemit cash immediaLely. 

ASher Kleinman, 250 8th Ave., N. Y. City., N. Y. 



Model and Experimental Work. Years of ex- 
perience. M. P. Schell, 1759 Union St., Sau Francisco. 



SHOP ROOM TO LET 

FULLY EQUIPPED MACHINE SHOP 
S. A. NICHOLAS, 30 Greenwich Avenue 



MQDffcfs 



tt INVENTIONS PERFECTED , 
X UNION MODEL WORKS 

<S) 193 Sd CLARK St. CHICAGO. 



A vessel cannot run ashore when equipped with the 
Patent Automatic Self-reversing Grounding-protector. 
Partner or Capital wanted. Box, 205 E. 8bth St., N. Y. 



Vibrationless Gasolene Motors; marine, auto, or 
stationary. Perfection of motive power, economy and 
durability. Will sell part interest in invention. 

M. C. Goodwin, 39 Ellsworth St., Portland, Me. 



MODELS, 

ESTABLISHED 1867$. 



-CHICAGO MODEL WORKS 

I 179 E MADISON S T CHKASO, ILL. 



BE A WATCHMAKER 

Send for our free book, How to be a Watchmaker. Stono 
School of Watchmaking, 904 Globe Bldg., St. Paul, Minn. 



WE MAKE GOOD 

models. W e d o experimental work, and doit good. Wo 
manulacture and sell electrical and mechanical appar- 
atus at the correct prices. Agents wanted everywhere. 
United Electrical Mfg. Co., 53 Vesey Street, New York. 



AUTOMOBILE INSURANCE 

Every owner of an Auto should insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you against such loss or damage, how- 
ever sustained. Premiums low Fullest reliability. 
H. VV. BEALS, 76 William Street, New York 




DON'T DRINK — 

Our Filters Purify, Deodorize, 

Decolorize. Booklet Free. 
Buhring Water rurifvingCo. 

68 Murray St., New'York 



Water 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 stvlfc 
*2u P . OMNIGRAP1I 
CO., Dept.52, S9 C'upt- 
landt St.* New York. 



WANTED.— Two Marine Engine and Boiler Drafts- 
men, 66.00 per diem, Naval Station, Cavite, P. I. 
A competitive examination will be held for the above 
positions July 24, 1906. For further information address 
" Commandant," Navy Yard, League Island, Pa. 



Diamond Hand Tools for Trueing Grinding Wheels, etc. 

No. 6 for wheels up to 6 ins. diam., $2.00 ; No. 12 tor wheels up to 12 
ins. diam., $2.50; No. 18forwheels up to ISins.diam., $3.00. Thesa 
tools a-uar.intee't satisfactory iu every respect. Sent postpaid on receipt 
of price by GEM MFG. CO., Ilackett St., Newark, N. J. 



$100,000 Sales first Year 

SUCCESSFUL and USEFUL 

AMERICAN NOVELTY 

Foreign Patents for sale on cash or royalty basis. 
Tools for manufacture supplied. Patents in England, 
France, Austria. Belgium, Spain. Correspondence with 
references invited. Address National Recording Safe 
Company, Chicago, or P. A. Leimer. 5 Stolze Strasse, 
Hanover, Germany. 



MOTORCYCLES $40.00 UP 

Send for List No. 102 ot 70 machines 

1 1-2 H. P. Castings, - - - $8.00 

2 '-2 H. P. " -. - - l'.'.OO 
1-2 H. P. Marine Castings, 23.00 

Complete with blueprints. 

We albw 2 per cent, cash with 

or(U;r on castings. 

Immediate deliveries. 

Send for exclusive motor-cycle supply catalogue. 

HARRY R. GEER CO., 1015 Pine Street, St. Louis, Mo. 




Scientific Golor Printing 

We have added to our large printing es- 
tablishment, and now have in successful 
operation, a most complete 

Photographic Color Department 

equippedwith the largest cameras, best pos- 
sible instruments and printing machinery 
for making 

Fine Colored Reproductions 

by our Photo-Color Process. 
ft Paintings, Objects of Art, Rugs, Carpets, 
Commercial Designs, and articles of mer- 
chandise faithfully reproduced in all their 
natural colors, in any quantity. 
CC Periodical Covers, Artistic Book and Cata- 
logue work, Calendars are among our 
specialties. 

We SPARRELL PRINT 



265 CONGRESS STREET 



BOSTON 



A PRODUCTIVE PROPERTY FOR SALE 

Will sell tbe water works in a Missouri city of 6,000 population. A health resort with source of water supply 
tor the city. A railroad, tine hotel, popular convention hall, cottages and 225 acres of fine land. Tbe income 
from this property has made the owner rich. The water works alone made $9,500 net last year, will make net 
$11,000 this year. The land, hotel, water resort, and railroad, also very productive. Will grow in value. Old age 
and sickness reason for selling. 

J. H. LIPSCOMB 



306 Fidelity Trust Building 



Kansas City, Mo. 



ARE YOU SATISFIED 

WITH YOUR. PRESENT LOCATION? 

Do you want to establish a plant in a field 
where conditions are more favorable? There 
are locations for factories of all kinds on the 
Lehigh Valley Railroad. It will pay you to 
investigate. Address or call on 

P. H. BURNETT, Industrial Agent, 
143 Liberty St., New York 
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Scientific American 



July 21, 1906. 




XME WORD 



ra 



S CHARTERS 



stands for "The Original and First GASOLINE 
ENGINE of the WORLD/' 

Stationaries, Portables, Hoisters, Pumpers, Sawing 
and Boat Outfits, Combined with Dynamos. 

Also Manufactured and Natural Gas, Kerosene. 

Send for Catalogue and State Power Needs. 
CHARTER GAS ENGINE CO,, Box 148, Sterling! 111. 



m 



Money. 



All varieties at lowest prices. Best llallroad 
Track and. Wagon or Stock Scales made. 
Also 1000 useful articles, including 8afe&, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co.. Chicago, 111. 



Bavisch & Lomb 

Lanterns 




For every class of projection where accuracy and 
optical efficiency are required. Catalog free. 

Bausch & Lomb Optical Co. 

Rochester, N. Y. 



George White Company 

Fine Experimental Machinery 



J A Fetf- Things That We Can Do 



DESIGN AND BUILD 

1.— We investigate, refine and perfect Crude Ideas or 
Inventions, reducing them to Commercial Value. 

2.— Experimental Work, Mechanical Drawings, Working 
Models of Patented and other Inventions. 

3.- Special Jigs, Tools, Dies, and Machinery. 

4.— Steam, Compressed Air, Turbine, and all Hydro- 
Carbon Motors. 

5.— Perfect and Construct Automobiles, Air-Ships, and 
Flying Machines. 



I Call and See A Few Things We Have Done | 



Office and Works 
99 and 94 Morris St., JERSEY CITT, N. J. 

Phone 994 L 





Are the most symmetrical in design, 
accurately constructed of any marine 
engine made. 

The designer of "Leader Engines" 
has had 20 years of ACTUAL PRACTI- 
CAL experience in building automobile 
and marine engines — each part of every 
engine is made under his personal sup- 
ervision—A STRONG DURABLE En- 
gine with all parts absolutely INTERCHANGEABLE. 
1 1-2 H. P., only $75.00 complete ready to install in any 
launch. 

The lowest in Price for actual H. P. developed of any en- 
gine made. 

Write for our new catalogue— MAILED FREE. It ex- 
plains gas engines more thoroughly than any other and tells 
why we can make a good engine at a small price. 

CLAUDE SINTZ, Manufacturer 
292 So. Front Street GRAND RAPIDS, MICH. 



Head and Shoulders Above Tm All 

This polishing head is fitted with a 
three-jawed chuck, holding up to % 
inch. This added idea is a feature 
all users will appreciate. 

List Price, $4.00 

Our catalogue ought to be before you 
now. Send address. 




GOODELL-PRATT COMPANY 



Greenfield, Mass. 



Miracle Concrete Blocks 

THE GREATEST BUILDING MATERIAL 

FROST AXI> MOISTURE PROOF 

Big Opportunities and Big Profits in manufac- 
turing Miracle Double Staggered Air 
Space Blocks. Miracle Cement Brick ana 
Miracle Cement Sewer Pipe and Drain Tile are 
I superior to clay. They cost less and sell for more 
money. Our catalog covers completely the great 
Concrete Industry. Jt is the largest book of its 
kind ever published. Ask for Catalog No. 10. 

MIRACLE PRESSED STONE CO., Minneapolis, Minn. 





DRINKING WATER 

Scientifically cooled with the 

/€d£&z£ Cooler 

YOU-SEE-IT (THE WATER) 

Best and most sanitary water cooler ever offered the public. 
Costs you less than the germ breeding kind. Will last a life 
time. Practically indestructible. Accompanying cut is sect- 
ional view of our No. 1 cooler with five gallon bottle. Price 
$12.00. Note pure block tin coil connection from bottle to 
faucet. Water cannot become contaminated- even i£ impure 
ice is used. Guaranteed to give perfect satisfaction or money 
refunded. Our cooler is covered by broad basic patents. All 
similar coolers are infringments. We manufacture a full line 
of coolers to fit any bottle. Prices from $5.50 to $36.00. Ask 
your dealer or write us for illustrated catalog. 

N. B. — J. Hungerford Smith Co., Rochester, N. Y.. have adopted the "U&EEIT" Cooler with 
special features, ( Price $12. 00) for dispensing their famous Golden Orangeade at first clast 
Slda fountains. Write them. 

The Consumers Company, Cooler Dept., 3517 Butler St., Chicago 



I. H. C. 




Gasoline Engines 

Just a little investigation and comparison with 
others will show their superiority. Strength, 
Simplicity, Efficiency and Economy . are the 
distinguishing marks of every I. H. C. power. 
Adapted to use-in shops of a]] kinds, pumpitig, 
industrial plants, experiment stations, etc. 
Horizontal, Vertical, Portable types: Sizes 
from 2 to 15 horse power. Write for catalogue. 

International Harvester Company of America 

(Incorporated) 
7 C Monroe Street, Chicago, 111. 




\ ARNOLD 
| PASTEURIZER 

jO completely kills every 

if / particle, trace or taint 

ft of germs in milk 

through the most 

m _ effective sterlization 

^s known, and does not 
destroy any of the nu- 
tritive value of milk. 
,: "~ - You can never be sure 

without the ARNOLD 
which should be in 
every home ,w h.e r e 
artificial feeding is in force. Complete with 7 
bottles, $3.00. larger sizes proportionate. Ask 
the druggist, ■ or write; 

WILMOT CASTLE CO. 
17 A Elm Street " " ' Rochester, N. Y. 



IT PAYS BIG 

To amuse the 
Public With 



STEAM USERS 




The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



Motion Pictures 

NO EXPERIENCE NECESSARY 
as our instruction Book aiid 
"Bnaineas Guide" tells all. We 
famish Complete Outfits with 
Big Advertising Posters, etc. 
Humorous dramas brimful of fun, 
travel, history, religion, temper* 
ance work and songs illustrated., 
One man can do it. Astonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 
halls, theatres, etc. -Big profits each entertainment. Others 
do it, why. not you V. It's easy; write to us and we'll tell you 
how. Catalogue free. 
AMUSEMENT SUPPLY CO* 467 Chemical Bank Bid*.. CHICAGO 





A MONEY MAKER 

Hollow Concrete Building Blocks 
Beat. Fastest. Simplest. Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 

615 N.6th Street, Terre Haute, Ind. 



I^h.p. engine only, $33.15 
3 h.p. engine only, 44.00 




•DETROIT 
dUTD^MARWE 



Motor 



New Model 

1906 

The Smoothest TKing Thsvt Runs 

Noise, Friction and Uiicertaintv rtducerl to a minimum. 

The result of a high standard of manufacturing— which means every 
piece of metal tested— not by rule of thumb, but by scientific methods, 
on a testing machine built for the purpose. 

From foundry to user, the DETROIT AUTO-MARINE MOTOR 
passes in its various stages under one organization head. 

Wp are making 10,000 Auto-Marine Gasoline engines 
this year, not merely assembling parts made in various factories. 

WE MANUFACTURE THE MOTOR COMPLETE 

AND GUARANTEE EVERY MOTOR WE MAKE 

1KH.P.'. $33.15. Engine only 

3 H. P. will develop 4 H. P., $44.00. Engine only 

For stationary power purposes, we equip these engines with the Auto 
Adjustable Governor, at an addition of $5— making one of the most 
satisfactory gasoline engines for power purposes built. 

"Write for Catalog describing Auto-Marine Motors 
lto20 H. P. and Auto' Adjustable Governor. 

DETROIT AUTO-HARINE CO. 
75 E. Congress St., Detroit, Mich. 

F. G. Hall, Mar., 95 Liberty Street, New York 
The Bourse, Philadelphia 
' The only builders of Auto-Marine Engines 
in the .World 




SPENCERIAN g.n.p. 




OUR NEW PEN No. 21. DOME POINTED. 

Ball shaped points for free hand writing, will avoid scratching and spurting. Will 
write smoother, last longer than other steel pens. Ask for Dome Pointed No. 21. 

Twelve Samples sent on receipt of 10 cents. 

SPENCERIAN PEN CO., 349 Broadway, NEW YORK 



Civil Engineering and Surveyors' Instruments 

DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUB PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

A. S. ALOE. CO., 507 Olive Street, - - - St. Louis, Mo. 

Write for Catalog. " Sent Free." Correspondence Solicited. 



COLD GALVANIZING. 

AFRICAN PROCESS. NO ROYALTIES. 

5AMPLE5andINF0RMATI0Non APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson * VanWinkle 

Co., 

Newark. N. J. 

30 & 32 S. Canal St. 
Chicago. 




Better Than a 
Good Memory 

The Calculagraph 

makes no mistakes, draws no salary, 
wastes no time, and is never absent. 




Machine work is not only cheaper than 
brain work, but it is more accurate. 

The Calculagraph is the only machine made 
that will subtract the time of day a man be- 
gins a job, from the time of day he stops 
working on it^ and show the result in printed 
figures. 

Trying to ascertain the cost Of production 
without the Calculagraph is like " looking 
for a needle in a hay stack." 

It costs less to use it than not to use it, and 
it costs nothing at all to find out why you 
should use it. Our Free Book tells all about it. 
WRITE -FOR IT TO-DAY. 

Calculagraph Company 

1433 Jewelers' Building, New York, U. S. A. 



"Floating the Battery on the Line," 

a term which means charging a battery 
while the battery is giving off current, is the 
principle on which the Apple Ignition sys- 
tem works. 

The Apple Battery Charger is for charging a 
storage battery right aboard your car. It has an 
adjustment for charging at the same rate at which 
the battery current 's being used for igniting your 
engine. 

It provides a strong always ready, everlasting 
current of absolute evenness, which is viatally essen- 
tial to operate a jump spark coil vibrator perfectly. 

It. provides t c wo reliable sources of current right 
aboard your car, preventing your cars being "put 
out of business" miles from home on account of an 
exhausted current supply. 

Write to-day for full information, stating 
whether your engine is make and break or jump 
spark. 

The Dayton Electrical Mfg. Co. 



98 St. Clair St. 
Dayton, Ohio. 




Tools! Tools! Tools! 



and all you want to know about 
them. Our Tool Catalogue No. 
22 is a cloth-bound book of 950 
pages. If you want to " know 
it all " about Tools you should 
send for this book at once 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 

riONTGOMERY & CO. 

105 Fulton Street, N. Y. City 





Make Your Whistle Heard 

You can hear, for three miles on water 

THE WAT RE 6 GAS ENGINE WHISTLE 

which is a 1-4 in. pipe connection with the compression 
vent of your Launch Engine and leads to a storage tank 
to which whistle is attached. The whistle is blown by 
spent teas, so that little or nothing is take i from the 
power. The whistle tone is known as the " three tone 
chime." la detachable. Tank is made of cold pressed 
steel, i Booklet free. 

Wat res Mfg. Co., 1 137 Broadway, N. Y. City 




IK to Ml South Clinton Street. 



